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*' The first farmer was the first man, and all historic 
nobility rests on possession and use of land." 

— Emerson. 
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PREFACE 

This book was written for use in High Schools, Schools of 
Agriculture, C'ollegcs of iVgriculturc, general courses. Rural 
Consolidated Schools and for the many studious young farmers 
who have been deprived of systematic agricultural education. 

From an experience of more than thirty years in dairy work, 
covering much of the United States, the author has written, 
without haste, what he feels and knows, from innumerable ques- 
tions asked, to be what the thoughtful reader desires to know. 
]\Iany of the finer and more technical points have been omitted. 
There is enough that is known to furnish a foundation and guide 
for good practice. 

The lists of questions following every chapter will aid the 
student in fixing in his mind the essentials of the points 
discussed. 

The chapter on common diseases was written by Dr. AV. L. 
Boyd, Assistant Professor of Veterinary Medicine, University 
of Minnesota, for this book. 

Acknowledgment is due and gladly made to the secretaries 
of the various breed associations, various Experiment Station 
workers and business firms from whom help has been received 
and to Professor T. L. Haecker, Dr. Carl W. Gay and Professors 
H. IT. Kildee, W. A. McKerrow, G. W. Gehrand, A. D. AVilson 
and E. O. Hanson, for assistance rendered in the nature of criti- 
cism and suggestions 

E. M. Washbuen. 
U>"m:EsiTT Farm, 
St. Paul, Jlinnpsota. 

Februarj', 1917 



PREFACE TO SECOND EDITION 

l"'n"E years have now passed since the manuscript was com- 
pleted for this Volume and during this period advancement has 
been made in every phase here touched upon. 

The new things have not been essential changes, however, but 
rather, additions to the knowle<lge then possessed, and contirma- 
tions of the wisdom of the policies. 

Vitamines, the most important of the newer phases, have 
not been discovered within this period but they have been studied, 
proved, classified, and the information pitt into every-day prac- 
tice during this time. ( Sec page 405. j 

The cows' ration still mtist contain the same amount of ash, 
I'f protf-in anrj energy as heretofore, but in addition it is now 
knuwn that the antiscorbutic vitamine, present in stich generous 
amnunts in green grass, must in winter Ijc prijvided in some 
form, preferably, in silage roots and natural grains. (See 
page 2-;S. I 

The food value of milk is now more fully known and appre- 
ciated. This esteem is not ahjne for the rich amount of excellent 
ash, easily digested proteins, and energy contained, but consider- 
ably because of the knowledge that milk alsij contains every 
known kind of vitamine. The use of milk to correct faidty diets 
needs, hoAvever. to Ijc yet further extended, especially among the 
well-to-do in cities and on the farms. ( See chapter XXXIX. ) 

The author's great wish is that this hook may continue to be 

an aid and an inspiration to young men ever\-Avhere in their 

struggles for the betterment of agriculttire and of home life on 

tlie farm. 

Those desiring to use the seasonal or project order of study 

or to have projects pursued by students should read the project 

suggestions and outlines found in the Appendix. 

The Author 

St. Paul, Minn., 
Maech, 1922 
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THE WHY OF DAIRYING 



PRODUCTIVE DAIRYING 

CHAPTER I 
THE DAIRY COW AS A PRODUCER OF HUMAN FOOD 

The hiitory of A^ri'julture in civilized nations ha; been one 
of change frc>m gxain growing with liveit'X-k farininir oi a 
mediijcre sort a.- a mere incident, to derinite liver^tock farming 
wiih l>etter animals: stix-k "was cliietiy of Ijocf characteristics ; 
and from thi.- grew a yet more intense ctiltivation of the fields 
which are kept up in fertility largely Ijy dairy cows. The best 
dairy di.-triets of Europe were once beef and grain-growing 
centers and our ov,-ii eastern states fifty years ago were noted 
beef centers but are now systematically and inten-ively in the 
laisine:^.- of producing milk. 

The West that once boa-ted of its large herds of cattle is now 
cut up into f amis of rn<;>derate ,-ize wliere many dairy-bred cows 
are kept and many others are tised in a dairy way. It is evi- 
dent that the United States will either be a nation of balanced 
dairy farms Avithin a few decades or be an exception to the rule. 

The question may very propjerly be asked. "Why this direc- 
tion of affairs ; What is there inherent in the dairy tyjie of 
animal indtistry that adapts itself to our more intensive con- 
ditions ; In this cliapter, very briefly indeeil, the chief reasons 
are set forth. 

The cow as a converter or tran-fc>rmer of coarse, rough 
feeds into rine grained and more valualjle forms has no equal. 
Phvsically speaking, the sun is our gi-eat original sotirce of 
warmth and energy. A small portion of the heat which is 
poured so la^dshly upon the earth each stimmer is capttired by the 
gro'ving plants and stored, .-ome as grain, a little as rooit crops, 
but much more in such foiTns as gras- and f':>dder. Only about 
fortv per cent oi the si:ilar eneri'-y captured by ottr cttltivated 
crops is in a foirn stttiiciently tine to be used by man direct, for 

3 



4 DAIKV COW AS A rR(.)DL:CER UF HUMAN FOOD 

example, as com and potatoes, Avliile the remaining sixty per cent 
of the energy is in the stalk, leaf, cob, and straw. If we add 
to this amount the meadow hay and permanent pastures, it seems 
highly probable that fully scventy-tive per cent of the food energy 
captured in this country^, each growing season, is in such form 
that it is practically useless as food to man until converted by 
some animal into the form of flesh, milk, or eggs. Plants get 
their energy from the sun and their substance from the soil and 
air, while animals get both substance and energy from plants 
(or other animals). ]\Ian is no exception. 

Utilization of Waste Forage. — One important reason why 
livestcK'k is, and should be, kept on most farms, rather than 
devoting them exclusively to the growing of grain, potatoes and 
roots of which man can eat only a part, is because of the power 
of animals to consume and work over a great quantity of com- 
mon pasture grass, low land hay, corn stover, and some straw. 
They consume the coarser by-products formed in the making of 
human food, for example, bran and shorts, or in the making of 
some other colnmercial article. ^Miere linseed oil is made for 
painting puriwses there is left linseed oil meal, and where cot- 
tonseed oil is made there is left cottonseed meal. Both are 
highly nutritioirs as stock feed. These substances may^ be fed 
to produce beef, milk (Fig. 1), mutton, or, to some extent, 
pork. The hog has wonderful powers of flesh formation, in 
fact, will produce more flesh for the quantity of feed consumed 
than any other knowm animal, but his power to consume coarse 
stuff is limited. The sheep is a highly^ valuable animal and 
should be kept in greater nunil)ers than at present, but its 
peculiarities prevent it being kept in such numbers as adequately 
to consume any^ large portion of the coarse feeds gro-wn on 
American fanns. So, at least for the present and probably 
for many years to come, the consiiniption and conversion of 
the bulk of the coarse feeds of our farms must be done mostly 
by cattle. 

The Cow vs. the Steer. — As a food producer, or, more 
strictly speaking, energy transformer and conserver, the cow, 
according to Haecker of Minnesota, returns in lier jn'oduct 
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twenty-nine j^er oent of what slie C'jn-iune-. wLile the fle-^h- 
forming animal, the steer, and iji all likeliliuod the fattenini: 
cow as well, retains as flesU -caix-ely fijtiiteen per cent. That is 
to say. that for every 100 tinits of Jiiiestible feed consumed by 
the normal cow. iTi will he recovered in the milk and 71 lost in 
the process •'•{ transformini;'. while for every 100 units fed to a 
steer htit 14 will he returned to man as edilde tlesh and >G will 
Ije lost. 




Fig. 1. — Belle — twenty-two and one-half year old Hobtein cow gtill \-ielding 40 pounds 
milk per d^iy. .She has had twenty-one strong calves. She had strong tw^ins at the age of 
21 years. LJuring this period she has produced about 200.000 pounds njilk, containing fully 
25,000 pounds of solid food. She has been fed on corn silage, clover ha>-, roots, com, oats 
and oil meal. Property- Washburn Children's Hon.e, Minneapolis. Minn. Photo by the 
author. 

A cow that yields 0<jO0 pounds of .", per cent milk in one 
year will yield 900 pounds of foud solids or 2.46 pounds per day, 
which is as much as can be expected in gross gain, bone, blood, 
Avater in tissue, and all, in the steer. A cow that produces 
li',000 pounds of milk testing about 3.2.i) per cent fat and about 
12 per cent total solids will produce 1410 potmds of fo<jd. or 
nearly 4.0 pounds per day. 

If comparison be made with one of the modern hiffh-produc- 
ing Holsteins such, for instance, as Lady Oak Fohes De Kol of 
the Minnesota Station, we find, as pointed out by Professor 
Haecker, that the 22,063..'^ pounds of rnilk that she yielded in 
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one 3'ear contained tlie food, equivalent of five steers weighing 
1100 eaeli, and that every three days she yielded food equivalent 
to a veal calf weighing 175 jiouuds. If comparison be made 
with the product of the noted Guernsey cow, ]\Iay Eilma 
(Fig. 2), we find that the food contained in her milk for her best 
year equalled that in thirty steers weigliing 500 pounds each or 
iive steers weighing 1500 pounds eacli. 

Tlie world's champion cow of all breeds in butter jiroduction 
in a year, viz., Duchess Skylark Ormsby, in yielding 27,701.7 
pounds of milk, testing 4.34 per cent fat and about 13.25 per 
cent total solids, produced 3078.4 pounds of solids. Computing 




Fia. 2. — May Rilma — the Guernsey cow that produced the food equivalent to five 1500 
pound steera in one year. Photo by J. F. Kelley. 

this on the basis of the total starch equivalent (fat by 2.25, plus 
protein, plus carbohydrate) we find that each 100 pounds of 
milk equalled 18.05 ])ounds of starch or, better, wheat Hour, 
and that the total " wheat flour " value of the milk solids was 
5177.5 pounds or more than 2^ '■_. tons. At a yield of 15 bushels 
of wheat to the acre, more than 8 acres would be required to 
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pruduije an f.-ijuivalciit amount of human fooil in the form of 
flour. And all this the cow did hy working over hay, corn 
silage and various rough or by-pi-rxlu'-t grains. 

From the above brief discussion it ■null readily lie seen why 
it is that in densely populated sections of the world, whei'o the 
denuind for food is great, and labor cheap, milk pjroduction has 
become of first importance. iJairyincr is an inten-ive form of 
agriculture, requiring more labor, yet recompen.-ing for it if 
rightly done. 

QUESTIONS 

1. From v.liat do jJants olitain tlip heat tliat i- stored in them? 

2. In what forms do we handle this enerfry? 

.3. \\'liat per cent of field grain erops is edilile Ijv man? 

4. Ho'.v may man cat hay, grass, and .~ilage'' 

•J. How is an animal a transformer of solar energy ? 

0. Name the domesticated food animals, 

7. ^^'hic■h one will return to man the large-t percentage of the amount 

consumed? 

8. How many times more efficient as a food producer is a cow than a steer? 

9. A\Tiat is meant by "starch value" of milk? 

10, Compare the average cow of your herd with an average yield of wheat 
or corn. 



CHAPTER II 

SOIL FERTILITY AS A DAIRY ASSET 

As tlic dairy industrv is sn closely related to the maintenanee 
of soil fertility, the dairy farmer is bcmiid to consider this as no 
small element for consideration in the profits from the dairy. 

SOIL FERTILITY 

Fertilizing Value of Plant and Animal Products. — As is 
well known, every plant which grows from the ground absorbs 
and appropriates to itself portions of the soil in whicli it grew. 
The quantity and the proportions of the ingredients vary con- 
siderably with the nature of the plants. Of the eighty odd 
chemical elements known, only ten to eleven seem to be abso- 
lutely essential to plant life. Of these only three are present 
in such small amounts, and used in such large amounts as to 
create a keen necessity that their presence be assured. These 
three are: nitrogen (measured as nitrogen, X), phosphorus 
(measured as phosphoric acid, P^Og), and potassium (measured 
as pjotash, K^O). Many soils are so lacking in one or more of 
these essential substances that they must be provided in some 
artificial way. This condition has brought into existence firms 
dealing in commercial fertilizers. Iinj:nense quantities are regu- 
larly sold in this country, especially in the eastern and southern 
states. The three constituents thus marketed are nitrogen, 
phospjhoric acid and potash, in varying forms and with varying 
values. Since farm crops all contain more or less of these sub- 
stances they have a fertilizing value usually measured by their 
composition and tlie market price of these three essential con- 
stituents. Prices are slowly increasing. Readily available 
nitrogen is now worth about 20 cents a pound ; phosphoric acid 
and potash each about 5 cents a poiind. Below is given a table 
showing the amount of these three elements contained in 1000 
8 
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pounds of varir.us plant and animal products. The last column 
to the right shows the fertilizing value per ton when the above 
prices are applied. 

FertiUzirtrj Constituents in lOOO rounds of Various Plant and 
Animal I'roducts 

Phosphniric FertiliziDe 

J-ecdmg fctufl3 ^lt^ogen .\cid Potash Value por Ton 

Lhs. Lbs. Lbs. 

Wheat straw 4.3 1..3 7.4 52. .59 

Oat straw 6.5 2.2 12.2 4.04 

Timothy hay 10.8 3. .5 13.4 6.00 

Clover hay 20.9 4.3 20.8 10.87 

•^'orn 14.8 6.1 3.7 6.90 

Oats 18.1 7.7 5.7 8.58 

Wheat 17.3 9.S 3.5 8.23 

Eye 16.2 S.l 5.2 7.81 

Wheat bran 25.6 29.2 15.7 14.7,3 

Oil meal n. p GO.O 17.4 13.4 27.08 

C'otton.seed meal 71.4 30.9 18.2 33.47 

^leat scrap 76.3 81.1 38.63 

.Skim milk 5.0 3.5 2.0 2.55 

Whole milk 5.8 1.9 1.7 2.68 

Butter 1.2 0.4 0.4 0.56 

From tliis table we learn that every ton of timothy hay sold 
from the farm removes aijout •>^iJ.UU oti' the farm, just as truJv 
as though so much soil were shovelled into the river; and that 
every lju.-hel of wheat sold carries away about 25 cents' worth 
of the farm. Studying the table more fully we learn that for 
every dollar's worth of soil fertility sold in wheat there is re- 
ceived in return scarcely $3.50; for every dollar's worth sold 
in timothy hay from $2.00 to $3.00; for every dollar's worth 
of fertility in average whole milk at $1.75 per hundred $13.00 
are received. WTiile $15.00 are recovered for every one of 
fertilit.v lo.?t in the sale of beef, the great surprise comes in the 
item of butter, where $1071.00 are received for every one dollar's 
worth of nitrogen, p)hosp)lioric acid and piotasli sold ( butter at 
30 cents per pound j. This remarkable .shoM'ing in the case of 
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liutter is due to tlie fact that it is made almost wholly of the 
three elements, carbon, hj-drogen and oxygen, ^\'hi<.■h are so 
common as to have no commercial value. 

Butter Made of "Wind and Water." — (Jliemically speak- 
ing, hutter is made of those same elements which go to form 
water and the carbon dioxide of air. ]1 axing no fertilizing 
value the sale of butter does not impovei'ish the soil. Thougli a 
highly nutritious food to the consumer, it does not rob the pro- 
ducer. This explains why it is that individual fanners, neigh- 
borhoods, or states engaged systematically in the production of 
liutter arc, in the long run, prosperous, compared with those 
who regularly sap their soil to derive their income from the 
sale of grain or whole milk. Butter may lie said to be composed 
of " wind, M'ater and work."' 

The value of manure has been known since antiquity. Ad- 
monitions to fertilize and cultivate are contained in the earliest 
writings, ilanure has three values: A. ( 'hemical, measured by 
the amount of nitrogen, phosphoric acid and potash contained 
in it. 'J'hese are a direct food to the next crop as would be the 
same ingredients introduced in other forms. B. Bhysical. 
ilanure contains hbrous materials which, rotting, yield Inmius 
and loosen the soil. This open conditi(jn jiennits water to 
enter more readily, yet to drain more promptly: also allows air 
freer access. Aside from the purely chemical aspect manure 
improves the soil by a change in its physical character. C. Bac- 
teriah Countless billions of bacteria in the manure aid in its 
det'ompoaition, while r(jtting acids are liberated A\'hicli dis- 
solve portions of the soil which had, heretofore, been locked 
securely in unavailable forms. 

Although the bacterial and physical properties are clearly 
known to have value, they are dithcult of determination. Or- 
dinarily, therefore, the fertilizing value of manure is indicated 
by the amount of tire chemical substances carried and figured 
only one-half as valuable as would be a like amount of the three 
elements in a form more readily or quickly available. 
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The amount of manure produced l.\- cattle, horses and other 
animals varies in amount with the lilierality of the feeding, and 
in chemical constituent; with the character of the feeds fed 
I Fig. 3). The approximate qitantities of solid and liquid 
excrement are sh'>wn in tlie tahle below. 




Fig. 3. — Saving labor and fertility on a well-appointed farm. rPhoto loaned by Jamea 
Manufacturing Co., Ft. Atkinson, Wis. J 

The Tiaihi Amount ami Composition of Liquid and Solid Excrement 
^'oi(led III Mature Animals^ 

Aiiimal Solid excrement Urine Tota 

Lis. Lis. Lis. 

Hor.ses -'i-j.-j S.U 43.5 

Cattle 52.0 l:i.4 71.4 

,Sheep 2.3 1.5 3.8 

Hogs 0.0 3.3 9.3 

Though these figirres are only roughly approximated they 

Mjhio AgTi. Exp. Sta. Bui. 24G, p. 720, 1912. 
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may serve stmie iisel'iil purjxjwe in (■:^tiinating tlie value of the 
total pi'ochiets derivcnl from animals. 

The Composition of Manure. — The amount of nitrogen, 
phosphoric acid and potash in the voidings of farm animals 
depends largely on the quantities of these three substances present 
in the food consumed. The following table indicates as nearly 
as can be stated the average composition of the solid and liquid 
voidings of the four principal farm animals : 

Fertilising Constituents in 1000 Pounds of Fresh Excrement 
of Farm Animals " 

In Solid Voidings 

Animal Water Nitrogen Phosphoric Acid Alkalies 

Lis. Lbs. Lbs. Lis. 

Horse 7C0 4.9,-1 2.ili) 2.40 

Cattle 840 3.24 2.07 1.49 

(Swine 800 CO 4.00 4.44 

Kheep 580 C.'jO 4.60 2.28 

In Urine 

Animal Water Nitrogen Phosphoric Acid Alkalies 

Lbs. Lbs. Lbs. Lbs. 

Horses 890 12.0 14.9 

Cattle 920 9.5 .28 9.5 

Swine 975 3.0 1.27 10.0 

Sheep 805 1G.8 3.0 21.1 

The alkalies include potash, lime, etc. 

The value of manure per ton has beeir a srrbject of some 
discussion and naturally varies with the dryness of the manure 
(Fig. 4), the feeds previously fed, the degree of decomposition, 
and of leaching of the manure. A ton of well rotted manure is 
worth more than a ton of the green stuff, but one and a half 
to two tons of the green \\'ou]d be required to produce one of the 
rotted. Eased upon the chemical ingredients only, taking the 
inamrre in its ordinary condition as removed from stables the 
following table will indicate fairly closely the value per toir : 

'' Based on Table 11. 



VALUE OF MANURE PER YEAR 

Value of ^taiiurc Prr Ton Inrludinq Littrr' 
Amount in One IVm 

Source of Manure Xitrugen Phosphoric Acid Pot:ish 

Horse 13.90 4.07 13:27 

Cattle 11.40 4.44 IIAS 

Sheep 2S.7S ln.L:ij 24.^4 

Hog 10. UO 1.5.34 G.5S 
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Fig, 4. — Manure .'should be pre.''erved in a concrefe bin i;\-here impossible to haul directly 

to the held. 

While the farmer.^ in many sections of this coimtrv wonld 
hesitate long befoi-e they would pay $3.78 per ton for horse- 
stable manure, the market gardeners about our eastern cities are 
paying about that amount regailarly. So keen is the demand 
that many full train loads of manure are being regularly shipped 
out of our eastern cities for sale to fanners at from $2.50 to $3.00 
per ton. This price does not include the freight or the cost of 
hauling and composting on the farm. 

The Value of Manure Per Year. — Taking the ordinarv rate 



'Ohio Agri. Exp. Sta. Bui. 246, p. 726, 1912. 
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(if manure production as a basis and the present selling price of 
the chemical constituents, we have the table as follows : 

Weight and Value of Solid a,nd Liquid IJ. renin en I and of Sitroyen, Phos- 
phoric Acid and I'otaali Contained Tliercin. I'er Year Animal.' 

Elements contained 



Horse . . 
Cattle . . 
Sheep . . 
Hogs... 





Excre- 
ment 


Nitrogen, 


N 


Phopphoric acid 


Potaah, 


K,0 


Total 
value 




pounds 


poundfi 


value 


pounds 


value 


pounds 


value 




Solid 

Liquid 

Total 


12,957 

2,920 

15,877 


64.14 
35.04 
99.18 


S12,83 

7.01 

19.84 


38.70 
38^70 


SI. 94 
'lu4 


31.10 
43.45 
74.55 


$1.56 
2.17 
3.73 


$16.33 

9,18 

25.51 


Solid 

Liquid 

Total 


18,9.S0 

7,0S1 

26,061 


61.50 

67.27 

128.77 


12.30 
13.45 
25.75 


39.30 

1 .73 

41.03 


1.97 
0.09 
2.06 


28 25 
67.13 
95.38 


1.41 

3.36 
4.77 


15.68 
16.90 
32.58 


Solid 

Liquid 

Total 


821 

546 

1 ,.367 


5.34 

9.20 

14.54 


1.07 

1.84 
2.91 


3.77 
0.16 
3.93 


0.19 
0.01 
0.20 


1.89 
11.57 
13.46 


.09 
.58 
.67 


1.35 
2.43 
3.78 


Solid 

Liquid 

Total 


2,190 
1 ,205 
3,395 


13.14 

3.62 

16.76 


2.63 

.72 

3.35 


10.07 

1.52 

11.59 


0.50 
0.08 
0.58 


9.72 
12.00 
21.72 


0.49 
ft. 60 
1.09 


3.62 
1.40 
5.01 



In the last column we learn that the average horse, well fed, 
will void in a year both licpiid and solid manure to the value 
of above $25.51 ; that the cow voids about $32.58 worth. These 
figures seem very high and are much higher than most farmers 
would be able to recover because much manure is dropped by 
the roadside or on the hillside pasture and washed away. The 
urine, so rich in nitrogen, is often largely wasted about the 
farm. Another loss probably as great as all others is the leach- 
ing, and, in the case of the horse manure, heating in piles. If, 
therefore, only a half or even a third, of the total amount cal- 
culated were to be regularly saved the amount still would be an 
item highly well worth considering, especially when we remember 
that aside from its chemical, there are the physical and bacterial 
values. 

QUESTIONS 

1. What three elements of the soil are most likely to require replacing 

artificially? What would you consider as the fourth element? 

2. What are they worth per pound? 

3. What would a ton of clover hay be wortli a.s manure? A ton of timothy? 

4. What substance regularly sold from the farm brings in the most money 

for the soil fertility that is lost ? 

5. Explain in what sense butter is made of " wind and water." 



' Ohio Agri. Exp. Sta, Bui, 246, p. 726, 1912. 



QUESTIONS 15 

6. What three values has manure? 

7. How many pounds of manure will a cow make in twenty-four hours? 

8. Which one of the three fertilizing elements is most valuable per pound? 

9. Which is richer in this element, the solid or the liquid voidings? 

10. Wliat is a fair value of cow manure per ton? 

11. How many dollars' %yorth of manure will a cow make in one year? How 

much may be saved ? 

12. Ho«' may straw lie made back into soil to best advantage? 

13. Describe ways in which manures are wasted where you have observed 

them. 

14. Tell bow manure is best saved for farm use, and give your observations 

of good methods. 



CHAPTER III 
UTILIZATION OF LABOR BY DAIRYING 

Daiky farming lias a iiiuiiLer of advantages over other types 
of farming as regards the farm labor problem. In the para- 
graphs of this chapter are considered the several ways in which 
dairying is related to the farm labor pi'oblem, which is so 
often a difficult one. 

Dairy Products Valuable Per Pound. — Any farmer located 
some distance from market should consider carefully the value 
of his commodity when measured in terms of the load to be 
carried or drawn to town. Thus, while common wild hay is 
worth from $(3 to $10 per ton, wheat or oats from $25 to $30 
per ton and cream from $1.'')0 to $i!00 per ton, butter is worth 
$400 to $000 per ton. There are i\'\v, if any, fai'm crops or 
products Avliich will return as much per pound as well made 
butter. In regions of bad roads, the production of well-made 
dairy butter should be encouraged. 

Regular Income. — The regularity and frequency of the in- 
come fruni dairying is an argument in its favor. Ckirrent 
expenses of the home nniy be paid as contracted so that when 
the annual sale of held crops or livestock takes place these 
proceeds are available for the larger items, such as making 
payment on the farm, buying improved stock or machinery. 

Child Labor. — The diversified livestock farm offers the best 
place in the world for the proper, profitable, employment of 
children (Fig. 5). The chicks are to be fed, the calves must 
have their little mess of milk, lambs need assistance, and cows 
wait to be milked twice a day. Much of this sort of necessary 
work may be perfomied by mere children, and that to their 
advantage. While in calculating the cost of keep of any class 
of animals tlie labor element should be included, the fact of 
the presence of these animals makes it possible for children to 
be wage earners in their own homos. Thus if the cow be chari'-ed 
16 
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for tlie laLor perfornifJ on lier the system mtist be credited Avith 
;ui equal amomit, for tlie money is still in tlie family available 
for lirinseliidd iisrs. 

Direct Incomes. — Ijy direct income is meant the proceeds 
from the sale of the chief product of the dairy. In some sections 
•whole milk is sold for use in cities : in others, butter fat is sold 
as cream for butter-makino- purposes, the milk being kept on, 
or returned to the farm for feeding purposes. At present prices 




Fig. 5. — "Tte Ideal Industrv'," the one in which everj- httle fellow helps and is 
strengthened thereby. The Dairy float during "count\- fair" parade by Agrii'ultural 
College students, Uniyersity of Aiiunesota. 

of feed, labor and produce, it is often not easy to figure a 
" profit " in dairying when direct incomes only are considered. 
Indirect Incomes. — Skim rnilk has a feeding value of 2.5 to 
7.5 cents per 100 pounds, but after that it has a rnanurial value 
equal to about three cents per 100 pounds of skim milk consumed. 
Barnyard manure has a chemical value of from $3 to $3. .50 
per ton, yet possesses physical and bacterial values which aid 
materially in the production of larger crops. It is easy to 
2 
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calculate the ainoimt, and market value of feeds consumed by 
cattle, liut the fact remains that a considerable quantity of the 
stuif eaten tliroui;liout the year could lujt have been sold except 
through some form of livestock and therefore had no market 
value. The labor of caring for stock naturally should be 
charged against the income from the animal, but when such work 
is performed by the growing family who must be maintained in 
any case, to charge the animal would require a crediting of the 
system by au equal amount. Time is more fully utilized on 




Fig. G. — A ^Minnesota farm hcirnr in ^hich a family of useful citizens was raised. 



stock farms, especially on dairy farms (,Fig. G). Mornings, 
evenings, Sundays and holidays employed productively, even 
though at a moderate rate, are sure in time to amount to a con- 
siderable item. These are part of the indirect incomes or sources 
of profit derived from the enip)loyment of livestock, and this is 
more intensely trrie when the cattle employed are of the dairy 
sort, thus admitting of more labor and the consumption of a 
larger proportionate amount of coarse fodder. 

Regulation of Farm Labor. — Jfost of the farms of this 



BALANCED lAILMlXG 10 

wmitry are ?<> large that liired nirii either are. nr -h'juM he, 
cmploved for the proper eiihivatiou of the soih A\'ith the in- 
crease of general edtication, etiltnre and cijnvenienee of the farm 
homes it is heeoniing inereasinglv unpleasant tn keep the sort 
of hired man. in mci-t places availahle, in the- linnie and at the 
table Willi, the family. Iheir lal"jr is desired, their sinhi'ty is 
not. A cottage huilt on the faiiu at sume distanci- from the 
main huildings, wiicre a hired man nI sieaiiy lialiii.-, and taniily 
anchor, may he given qtuirters, has hccn fonud helpful in secur- 
ing better grade men and in keeping them : hut to make this 
protitahle there must be ample employment at all times of the 
year. The dairy herd furnishes such employment. 

Dairying on High-priced Lands. — It i> not uncnmmou, even 
in this country, for good land near large cities to he leased for 
$20 to $4iJ per acre per year for truck gardening, or other in- 
tensive purposes. In some portions of Europe, however, not- 
ably in Holland and the Channel Islands, where land is seld(jm 
sold, faiTxis frequently rent at from $50 to $75 per acre per year- 
to be used for milk and butter production. The sale of high 
cpiality butter permits high rentals to be paid. Butter is a con- 
centrated product of both labor and material. Dairying requires 
more labor than most other forms of livestock husbandry, yet 
recompenses v^-ell if done intelligently. 

Balanced Farming. — The labor problem is difficult to solve 
under the one-crop system of farming. It is natural that the 
settlers of any new country should titm their attention to a few 
crops for which the place is best adapted, but to cling too long 
to the single crojj has been shown to be unwise. Thus the north 
central portion of the United States suffered because her farmers 
clttng too long to small-grain growing. Clover, cultivated crops 
and livestock were needed, and are now Ijeing introduced. The 
South, as a whole, has climg too long to the single crop, cotton. 
The boll-weevil may be doing for the sottthern fanners what 
the chinch bug did for the northern, forcing them to abandon 
the single-crop system and adopt crop rotation and the keeping 
of livestock. AVhile in the AVest an insufficient number of cattle 
is kept, there are places in the East where too many are being 
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maintained for the available land. To ship grain 1000 miles 
to feed is to increase the cost of the cow's ration, and handicap 
her hv that much. In maiiv parts of Xew England a smaller 
number of nnire productive cows, fed far more largely from 
the home farm, Avill lie found preferalile to the present system of 
raising roughage and buying western grain. 

The dairy cow salvages grass, fodder, and coarse portions of 
grains. The dairy man, becausci of the cow, salvages time, morn- 
ings, evenings., rainy days, and winter seasons. Coimnorcial 
dairying is the stabilizer of agriculture. The product, milk, is 
the greatest growth promoter and corrective of faulty diets for 
both children and adults yet discovered. (See Chap. XXXIX.) 

QUESTIONS 

1. What prices are paid as rental on land in America? Mention rentals 

piaid in your section. 
'2. \Miicli farm product is most valuable per pound, wheat, potatoes, eggs, 

■or butter Y 
•3. Why does dairying furnish a regular income? 
4. What work aljout the farm is the child best adapted to do? 
.5. What is a direct income? An indirect? 

6. What is skim milk worth jjer 100 pounds? 

7. How does a dairy herd help to regulate farm labor? 

8. Name two dangers involved in too high specialization in production. 

9. What is balanced farming? 

10. Explain how dairying is, in a greater degree than even other forms 

of livestock keeping, an industry of salvage. 



PART II 

CHOOSING THE DAIRY BREED 



CHAPTER IV 
EARLY USE OF CATTLE 

Cows, goats and sheep have been nsed by man, not only as 
flesh-producing, but also as milk-yielding animals, since a very 
early period; just when, will probably never be known. 

If we go to one of our best records of ancient doings, the 
Bible, we And in Genesis l>i : S : "And they took butter and milk 
. . . and they did eat."' Again, in .Judges 5:25 we find: 
"He asked water and she gave him milk; she brought forth 
butter in a lordly dish." Those two passages would indicate 
the early use of butter as a food. That it was at least commonly 
known would be shown by the words of King David, Psalms 
55: 21 : " The words of his mouth were smooth as butter, bu'^. 
war was in his heart." If the word here translated as butter 
did not stand for a substance well known, it is not at all likely 
that it would have been used to drive home such a thought. 

Although the word itself must have been in common use, it 
is also quite certain that the substance, whatever article of our 
diet it may have resembled, was not so common as to cease to be 
considered a luxury. This is indicated in even a later period, 
for we find in Isaiah 7 : 22, after mention has been made of cows 
and goats : "And it shall come to pass for the abundance of milk 
that they shall give, he shall eat butter; for butter and honey 
shall every one eat that is left in the land." These four distinct 
references to butter have led some to believe that butter, more 
or less like the modern food of that name, was known and used 
at least 4000 years ago. They certainly do shed a ray of light 
on the beginning of dairying. 

A closer study of the matter, however, reveals a rather uncer- 
tain condition. It is agreed by all scholars that the word 
" butter," as a translation of the Hebrew word in the Old Testa- 
ment, is misleading. Gusenius in his Hebrew lexicon saj's of 
the word : " In no passage of the Old Testament does ' butter ' 

23 
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seem to bo ineaiit,"' and ]ic defines it as " curdled milk " and 
'' clieese." Tilie earliest references to butter and butter making 
in Greek literatui'e deal with its manufacture and use by the 
Scythians, and the earliest reference in Koman literature is by 
Celsus, who lived in the first half of the first century a.d. 

From the various references it seems certain that the Greeks 
and Romans used butter sparingly, if at all as a food, although 
the surrounding people in Asia and in Europe used it freely, 
especially as an ointment. Pliny speaks of it as being used for 




Fia. 7. — A profitleaa cow made so (probably) by poor treatment. 

anointing and in all passages in which it occurs it is spoken of 
as something fluid and to be poured out, although, according to 
Hippoerates, the Scythians made liutter liy placing milk in a 
stone jar and shaking it until the fat rose to the top. 

Our word butter comes to us from the Latin " Butyrum " 
and this in turn came from the Greek " Bontyron," which, 
according to the Xew International Encyclo]ifedia, is from 
" boiis," meaning cow, and " tyros," meaning cheese. From all 
the foregoing we may safely conclude that a rather soft cheese 
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"was common and that the fat of milk was used for the jnirpose of 
anointing the body at an earlier period than it was nsed as a 
food, and that its place as a food is probably not much more than 
3000 years old. 

Our word '"' dairy " seems to hare come to us through the 
old and middle English, '' deieris," from " dey." meaning a 
maid-serrant, especially one emphjyed aliout the farm or live- 
stock. We find the same in Xorwegiau '" deia '" as in " bu-deia,'' 
a maid-servant in charge of livestock. 

During what is known as the " Middle Ages " and later, the 



Fig. 8. — SoQB of cowa are the motors, the crass-eneinea in pioneer life. They' will 
work where horses cannot go, live on coarse foods and become marketable beef when too 
old to labor. (Photo by G. G. Wiltse, Pine River, Minn.; 

dairy cow as an instrument in human food production was 
developed most strongly in Holland and Switzerland. 

The evolution of the dairy cow from some mediocre, early 
type animal (Fig. Tj, to the present deep-l>odied, capacious, 
wonderful machine, has been a more or less gradual pirocess, but 
much more rapid during the past 200 years than during any 
previous time. It cannot be thought that any man schemed to 
produce an economical dairy worker and set about to develop that 
form now known as the dairy type, but rather that as individual 
cows varied slightly it was observed that some yielded more milk 
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than others and that these were naturally selected to be the 
mothers of other cows who were to work in a dairy way and thus 
gradually, almost unconsciously, the fundamental change took 
place. 

The cow, for the pioneer (Fig. 8), especially on the frontier 
in this coi:ntry, has been, and is, a God-send. For nearly 400 
years in this country the home-maker with small means has, by 
the use of a few cows, been able to provide milk, meat and shoes, 
from these patient creatures. Among the stumps of the northern, 
cut-over timber country, or on the wanter wheat pastures of our 
western prairies, she is still being used, not only as a provider of 
fiiod direct for the family, but as a means of cash income as well. 

QUESTIONS 

1. WTiat is our oldest record of tlie use of cows for dairy purposes? 

2. From what old time word is our word "dairy" derived? 
.3. From what Greek words is our word "butter" derived? 

4. What place did the cow and tlie ox hold during our pioneer days? 

5. Why is not the ox more used at present? 



CHAPTER V 

ORIGIN OF BREEDS 

It is a general truth that au abundance of feed promotes 
quick growth of the young and also encourages the production 
of a larger size. A condition wherein there is an abundance 
of feed through a long period of years makes for an increase in 
the size of the stock. This is undoubtedly the prime reason 
why the cattle of Holland are larger than other daii-y breeds. 
The reverse is also true, scanty feed and severe weather retard 
growth and tend pennauently to stunt the animals. Thus we 
find the cattle of our extreme northern regions naturally smaller 
and more agile than those farther south on more aljundant 
pastures. 

A classification of the original primary stock, so far as can 
be detennined by fossil remains and the present representatives, 
would seem to indicate that at some very early ])eriod, for some 
unkno'wn reason, the great family kno^\ui as the Bos divided into 
two great divisions, one represented by the present hump-backed 
cattle of India and Egypt, known as tlie Boa Indicus; and the 
other represented by the present straight-backed cattle of north- 
ern Europe and known as the Bos Tnunis. That they are of 
the s:ime origin would seem to be indicateil liy the fact tliat tbey 
will readily cross lu'eed and tlieir crosses also breed. This 
division must have taken place at a very early period, liowever, 
because it is evident that a division of the straight-backed gTOup 
later took place, and formed the large, fierce, long-headed beasts 
to which the name Bos Prhnigenius (Keller) has been given, 
and the smaller, almost deer-like race, possessed of finer (pialities, 
and kno\\ni bv the comparatively short, broad skull. This 
division is known as the Bos Bondaiais ('Keller'). The present 
breeds and strains of the domesticated cattle of the world are 
almost wholly the refined representatives of the one, the enlarged 
representatives of the other, or a mixture of the two. The 
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presfiit-day cattle of Holland, knowii in America as the Holstein- 
i'riesian, are probably the best present representatives of the 
large race. The Jerseys are good representatives oi the smaller 
race, ^vhile the Guernseys and most of the breeds of England 
and Scotland are doubtless mixtures of the two races. 

Our present breeds were developed by keeping a few animals 
contimially in a certain valley or on a certain mountain-side 
where they were subjected to the same feed and climatic changes, 
and where they were, so far as the group was concerned, inbred. 
The whim or fashion prevailing in one community would also 
make, in time, something dilferent from that in an adjoining 
valley, even though the original stock may have been similar or 
practically identical. Thus wo find that the little country of 
Switzerland has developed two major breeds, and several minor 
ones, while the various provinces of Germany, France, Austria 
and Hungary are represented by animals similar to but slightly 
different from those in nearby^ regions. In this way breeds have 
started, which when refined by skillful feeding, selection and 
breeding, have developed into the magTiificent breeds of the 
present time. 

The value of having pure breeds is chiefly that the man who 
selects cattle for any particular purpose may be able to choose by 
name essentially what he wants, and then be reasonably certain 
that tlie offspring shall continue to be of the same quality, whether 
it is meat or milk that is chiefly desired. It is of primary im- 
portance, therefore, that the breeds be made to stand for some- 
thing definite, not only in the single item of economical milk or 
butter or jjeef production, but also in its other qualities which are 
the outwai'd mark or proof of the breed, namely, such items as 
color, size and temperament. At present some breeders of both 
Jersey and Guernsey cattle prefer the large size with milder 
disposition, yhile others work for the smaller, more highly re- 
fined animals. The value of both breeds unquestionably has 
been lessened by these long-continued differences of aim on the 
part of the breeders. This seems inevitable in a large country 
and points to a reason why most of the prominent breeds have 
sprimg from very^ small places. 
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A cross is an animiU resultiug from the mating of two ani- 
mals of different breeds. The wisdom of such depends hugely 
upon whether the two breeds are suiKciently similar to give fair 
guarantee that the progeny will not be more or less of a mon- 
strosity. For instance, refined representatives of both the Jersey 
and the Guernsey breeds are as likely to produce an ethcient dairy- 
cow as could bo expected from the mating of tlie large angular 
Jersey with a refined Jersey, while the crossing of the Jlolsteln- 
Friesian with either the Guernsey or the Jersey is a practice 
never to be recommended. The dift'erences in their organization 
are too gTcat. Experience has shown that the progeny of such a 
cross is seldom as valuable as either parent for dairy purposes. 
The mating of extremes should be avoided. 

Grades are the rcsiilt of mating a pure-bred with common 
stock of mixed and uncertain breeding. A pure-bred animal is 
usually far more prepotent than the scrub or common animal. 
The qualities of the pure-bred animal usually manifest them- 
selves in the improvement of the young towards the qualities of 
the pure parent. Thus, so far as the qualities are concerned, 
the cow resulting from the first cross may be said to be more 
than half of the blood of the pure parent. The next mating 
with a pure-bred should effect improvement, but such Avill not 
usually be nearly as marked. The bulk of the dairy work of 
this country must of necessity be done by grade cows for a very 
long time to come. Yet tlieir qualities should be improved as 
rapidly as possible by grading up with a pure-bred sire and by 
better feeding and handling. 

Our common stock are the descendants of the animals 
brought over in the colonial period and soon after. The founda- 
tion stock of the coimtry dilfers. In the southern states the 
animals are largely the descendants of the Jerseys and Guern- 
seys introduced to the country as Alderneys, and not kept pure. 
There is a considerable admixture also of the Shorthorn blood 
in the South and elsewhere. The early common stock of the 
northern states are very largely the descendants of the Dutch 
cattle brought over in the seventeenth century and mixed with 
Shorthorns brought over later. Eecent importations and at- 
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IriiHitrt at Jnii)i'ovoint'iit enntinually mid fresh elwuents to the 
stock, but still tlie cominon cow of the middle west is largely of 
the JJurliani or >Sh(jrthorii characteristics, while those of Kew 
Yorl< State jiartake more of the Ilolstein nature and the ISTew 
liiiii;-]aii(l States iiioi'o largely of the Jersey. The jiure breeds 
'■li(isi_']i by any sections are afterwards influenced by the type 
(if tlic ciinimoii stock and that in ttirii by tlie kind of farininn; 
("•ari'ied on during' any period of time in any section. Thus we 
find a considerable increase of dairy-bred animals in the north 
central states dtirin^' the past twenty years with a rapid intro- 
duction of dairy sires at the present time. 

QL'ESTI()>JS 

1. Xame the t\vo grand divisions of the Bos family. What cliaracterizes 

them ? 

2. Into what two classes did the cattle of Europe develop? 

3. How were breeds of eattle naturally formed? 

4. What is tire value of having breeds ? 

.5. What items should be included in the breed characteristics? 

U. What is a cross? 

7. What is a grade? 

8. From what blood elements have the common cattle of your region 

descended? 



CHAPTER VI 
ELEMENTS OF DAIRY TYPE 

" The productive capacity of a cow depends uiore iipoii type 
and conformation, than npon size or breed." ^ 

It has long been recogxiized -ndth some classes of animals 
that those of a certain conformation or type were better adajtted 
to certain work than those of other build ; thus the greyhi.mnd 
for rumiing; the broad, massive horse for draft. But with 
cattle the efficiency of type has been slow of recognition. 

The essential economy of the dairy type cow was first clearly 
demonstrated in lS9i,- when it was shown that a "' beef type " 
cow used 17.5 cents' worth of feed to produce a pound of butter 
fat, whereas a " dairy type " cow produced a pound for only 
12.1 cents, it therefore costing nearly 50 per cent more feed to 
produce butter fat with a beef type than with a dairy type cow. 

The matter was more fully demonstrated and clearly set 
forth, however, in liJUO ^ for dairy cattle, while in 1!}05 the 
desirability of the " beef " type animal where meat making is 
the principal aim, was shown experimentally. 

The elements or factors of what is meant by dairy tj'pe may 
be summed up in a few paragraphs, as follows : 

Capacity for consuming an abundance of feed is the most 
striking single feature of a cow possessing dairy type in marked 
degTee. A large barrel is necessary for the mere holding of a 
large quantity of feed and the organs necessary for its digestion. 
The importance of this feature becomes strikingly apparent 
when we consider that the feed cost of maintenance of a cow is 
practically in propjortion to her live weight. That is to sa}-, two 
cows each weighing 1000 pounds will require for their daily 
support essentially the same amount of feed whether they are 

' Haecker, T. L., ]\rinn. Bui. Xo. 3.5. 
' Haecker, T. L., Minn. Bui. Xo. 67. 
'Kennedy, et. al., Iowa Bui. No. 81. 
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able to consume a quantity much greater than maintenance or 
not. This may lie illustrated by Figure 9 helow. 

Let the top line represent a cow of moderate feed-taking 
powers and her total consumption by the length of the line A C 
and her feed cost of maintenance by that part of the line repre- 
sented by iV B. Since A E amount is burned up daily to keep 
the animal warm and in strength it necessarily follows that only 
that ipnuitity of feed represented by the short line B C can 
]iossibly be used for milk formation, whereas in the case of the 
second animal, assumed to weigh the same, therefore requiring 
apprdximately the same amount of feed for daily iipkeep, 
namely, amount sho^wn by line L) E, being able to consume a 
(iuantity represented by 1 > F and having a surplus sho\\Ti by 
K F which is twice as great as amount B C, must, of necessity, 

A B C 



f^^r. 



2 



D £ f 

Fig. 9. — Ulustrjiting need of capacity in cows. 

after supjiorting herself, have left in her system twice as much 
nutriment fur ihe fVirmation of milk as the hrst cow. She has 
not consumed twice as much feed by any means, 3'et the surplus 
is tAvice as great. 

This may be illustrated by two men. Smith earns $1 a 
day, or .$(i a week. Jones earns %i a day, or $12 a week. If it 
costs each $5 a week to live. Smith has left, at the end of the 
week, only $1, whereas Jones has $7. Jones took in only two 
times as :nuch as Smith, yet has seven times as much surplus 
with which to do outside work. 

The capacity of a cow is produced partially from the neces- 
sity of consuming liberal quantities of succulent roughage while 
in her young, growing condition, hut to even a greater extent is 
])roduced after she starts milking. We must not look upon a 
cow as a machine into A\hich we may stuff so much feed and 
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draw out so nnicli milk. Her organization is not of that sort. 
The cow yiekls milk in response to tlie impulse given by 
motherhood. As the glands secrete milk and draw upon the 
blood and lymphatic s}-stem for material to transform into 
milk the cow's whole system, as it were, becomes hungiy, and 
the cow in response to this hunger consumes liberal quantities 
of feed. Heavy consuniptiou and the development of a large 
barrel then are effect, not cause. They are the result of the 
activity of the milk-secreting glands. 

A cow may have capacity, however, without possessing dairy 
type. A high-class beef animal must have a good middle. 
Consequently the question naturally follows, " What will the 
animal do with the feed after she gets it \ '' and this brings us 
to the second element in dairy type. 

Temperament. — A cow possessing what is kno"svn as dairy 
temperament is inclined to be alert and almost nervous, in fact, 
just the opposite of sluggish or sleepy. Dairy temperament, 
however, includes more than nervous organization, except as 
the nervous system affects the general physical condition. A 
cow with a thin neck, comparatively sharp withers, lean shoul- 
ders, prominent spine with the vertebra open, with thin thighs, 
slender tail, and retiued legs, is one which will produce milk 
economically, provided the other essentials are present (Fig. 
10 J. While it is possijjle to go so far with this matter of thin 
ang-idar development that the animal will be too excitable and 
too tender to withstand ordinary conditions, it is also a fact that 
any animal which carries appreciably more flesh than necessaiw 
to perform her natural functions n(jt only largely wastes the 
feed which was required to build the needless meat, but is also 
subjected to the constant expense or feed cost thereafter, of 
maintaining the heavier body (Fig. 10). 

This may be illustrated by two men. A and D are fanners 
who have equal need for house room. A builds his house for 
$3000 and uses all of it. D builds larger, his house costing 
$4000, and he does not use all the space. D in this case has 
not only wasted the extra thousand in putting it where it can 
do no good, but will also be subjected to the constant expense 
3 
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thereal'tcr of luaiiitainiini; in repair tlie uniireded and unused 
portion. Juxst so with the cow. Slie pi'oduecs nothing, she only 
transfi irms. If she transforms into flesh an unduly large amount 
of feed consumed she not only has almost wasted the amount 
of feed required to produce this extra weight, hut is also handi- 
capped thereafter by being compelled to support or maintain a 
live weight larger than is needed for the work being done. 

Dairy temperament suggests that lean but jjlacid expression 
commonly found in the best dairy producers. 

Constitution — The question of the physical ability of the 
animal made up as just described to withstand the physical 
hardships of life continually arises. Any animal to be first- 
class must have constitution, Ijut what is constitution? If we 
answei- this (|uestion " ( '(institution is the ability of any animul 



A 3 
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Fli-i. W). — With equal consuTjiption the cow that requires least for maintenance has the 
most left for production. 

to perform its life work and remain in health throughout a 
reasonably long life," then we must conclude that the angular 
l)uild of tlie dairy cow does not lessen its constitution. It is a 
l)Opular notion that any animal t(.) have constitution must have 
a broad as well as deep chest. Immature students often con- 
fuse fleshiness with constitution (Fig. 11). The dairy cow 
should have a deep chest and one mo<lerately broad at the floor 
of the chest, or in other words, there must be room in the chest 
cavity for large lungs for the j)urifying of a large quantity of 
blood and for a large, strong heart for the pumping of this 
large blood quantity (Fig. 12). 

Constitution includes, however, that intangible item of 
nerve. This element is best illustrated in the case of horses. 
Some thin, deei>chested horses are able to work, run or fight 
the larger, heavier horses literally to the grave. Another item 
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in this connection is tliat the resistance met by tlie Llood in its 
circulation thronghout tlie body is nearly, it' not quite, as impor- 
tant as the actual pumjiing power of the heart itself. Any 
animal when fat. is at a disadvantage in that niaiiy, or all, of 
the finer blood vessels are surrounded by a mure oi- less eonipact 
mass which not oulv reduces the size i>f tin' blijod-vc-sels sonie- 




FiG. 11. Fig. 12. 

Fig. 11. — Showing coarse shoulders, an undesirable point. 
Fig. 12. — Showing sharp, angular shoulders, desirable in dairy type. 

what, but also renders thein less elastic, less responsive to the 
pulsations of the heart. This throws a greater burden upon the 
heart itself. Given two animals with heart power ecpal, one 
animal in moderate flesh or lean, bLxid-vessels sirrrounded by 
loose connective tissue, the other with blood-vessels suri-ouuded 
by fat, the leaner animal would be able to work or run longest 
and would be said to possess the strongest constitution. In 
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rating the constitution of the clairj cow, therefore, the resistance 
to the heart must be taken into consideration fully as much as 
the pumping power of the heart itself. 

Mammary Development. — Xot infrequently animals are 
met which have capacity in moderate degree, and certain con- 
stitution, and still do not yield milk as aluuidantly as we might 
think they should. Such animals are usually deficient in the 
mannnary glands, something over which man as yet has little 
control. The economical dairy cow will possess an udder with 
connective tissue elastic and flexible. The good udder will milk 
out and I^ecome very ilaljljy. The udder wdiicli is so meaty 
that it will hold its form after all the milk has been withdrai\iL 
is seldom found on a good dairy cow. Accompanying the well- 
developed udder are found large, crooked, elastic veins running 
forward from the udder to two or more points near the region 
of the heart. These so-called " milk veins " are filled with 
blood which has finished its work in and about the mammary 
glands, and we reason that if a large vein is needed to carry the 
bloo<l which has been used in the gland, that the gland itself must 
be reasonably active. Certain it is that the most powerful dairy 
producers show veining in a marked degTce, not only on tlie 
abdomen, but on the side of the udder as well (Fig. 19). The 
mammary system then furnishes an expression of dairy ability 
which must be considered along with the matter of capacity, 
temperament and constitution. 

Femininity. — The yielding of milk is pre-eminently a func- 
tion of the female. To be a good cow she must have the facial 
expression of a female, rather than a male. The bold mas- 
culine expression is seldom found upon a good dairy cow. 

The triple wedge is an expression used formerly more than 
at the present time to designate the confoi-mation or the type of 
dairy cow found to be the most efiicient. Looking at the cow 
from her side, taking the nose as the thin edge of the wedge, we 
notice that the lines of the body draw continually farther and 
farther apart until upon reaching the region of the udder the 
lines are fully fifty per cent farther apart, than at the chest, thus 
forming the shape of a wedge. The second wedge form would 
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be noted if we could look do^'STi upon the back of the cow. The 
tliin edge of the wedge would be forward, the body of the o<jw 
beeomiug wider towards her rear until the region of the paunch 
has been reached, where the greatest dimensions will be shown. 
The third wedge is seen by looking at the cow from the front. 
The sharp edge of the wedge will be her shoulders, the wedge 
thickening as it goes downward until a point at the floor of the 
chest has been reached. Cows built thus, however, usually 
spread their front feet slightly, thus continuing the wedge to 
the ground. May Eilma, Fig. 2, illustrates the point of this 
paragraph. 

The escutcheon is that area of the cow situated immediately 
above the rear portion of the udder and extending upward and 
laterally onto the thighs, on which area tlie hair naturally turns 
upward rather than downward. Particular attention was first 
drawn to this mark by Francis Guenon, in France, prior to 
1837. Mr. Guenon classified the various kinds of escutcheons 
into eight classes and eight orders, making sixty-four difl'ereut 
combinations, to each one of which he alfixed a figure which he 
calculated would be the amoitnt of milk which that cow would 
yield under good treatment in a 3-ear. His statements were so 
positive and his description so exact that universal credence was 
given to the theory. He was honored and pensioned by the 
French Government. The breed associations almost universally 
adopted the escutcheon as a point of excellence and it has been 
retained on most score cards until the present. With no exact 
comparisons, however, the universal belief in the value of the 
escutcheon has died out until few can be found now to defend 
its presence on the score card of the modern breeds. More exact 
evidence of the fact that there is little or no merit in the 
escutcheon was furnished by Charles Moran, senior student at 
the University of Vermont, in 1910. His study, covering a 
year of record of one hundred cows in three herds, showed no 
consistent agreement between the quantity ortlie quality of 
milk which the cow was supposed to give according to the Guenon 
theory and the amount she did yield as measured by daily 
weighings and the Babcock test. 
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Tests of Economy. — The elticioiicy of cows possessing the 
dairy ty jie ;is against tlmse not liaviiig such form was well brought 
(lut bv the hg-ures contained in JMiuncsota Bui. No. til (1900), 
from whicli the following tables are arranged : 

Tr.1t I 

Dairy Type Not Dairy Type 

(iros« receipts $77.77 $.54.40 

Cost of feed 3U.S2 '28.21 

Net receipts $40.!)5 $26.19 

Amt. returned per .$1.00 worth 

of feed 2-52 1.93 

The dairy-type group consumed 9.25 per cent more feed, but 
yielded 43 per cent more butter. On the average they consumed 
$2.(31 worth more feed per cow but returned $21.76 more for 
butter. 

Test 11 ' 

Dairy Type Not Dairy Type 

Gross receipts .$41. ."55 $28.03 

Cost of feed 15.14 13.80 

Net receipts $20.41 $14.17 

Keturned per .$1.00 expended 2.74 2.02 

The group of dairy-tY])e cows returned nearly twice as much 
profit so far as dairy returns are concerned as the non-dairy-type 
gi-oup. 

Test III 

Dairy Type Not Dairy Type 

Cross receipts $7."i.71 $r,1.01 

Cost of feed :17.00 30.04 

Net receipts $3S.l 1 $20.37 

Return per $1.00 2.01 1.00 

The dairy-type group, on an average, consumed 22.7 per 
cent more feed but returned 4-8. 4 per cent more butter and 87 

* I'liis winter's work was done when feed waa unusually cheap. 
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per cent nidre itrotit. It eonsiuiicMl $(1.;h; worth uioro feed per 
eow but returned $l7.Ti uuire iiretit. 

Test /I" 

Dairy Type Not Dairy Tj-jic 

Gross receipts $SO.-Jij $4S.s:! 

Cost of feed 2;!.3o 22. 1 1 

Xet receipts .$."i0.91 $26.72 

Eeturn per $1.U0 3.43 2.21 




Fig. 13. — Young cow, a bad rump, poorly developed udder, and lacking in thrift and A-igor. 

The dairy-type group consumed 5.1 per cent more feed Ijut 
returned 112.9 per cent more profit. Tliey a^'crage, per cow, 
$1.21 worth more feed hut returned $31.13 more for hutter. 

The above " tests " represent a winter's work on from five to 
ten cows in eacli group). The figures prove that, dairy pro- 
duction alone considered, the cows of essential dairy type are 
pronouncedly more economical and profitable than those of 
non-dairy type. 
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A secondary lesson, vet a valuable one, brougiit out in the 
foref;;oing study, is tlio fact that the common and non-dairy type 
cow when treated rationally is considerably better, even in the 
dairv, than no cow at all. When charged with feed at farm 
prices and credited with butter fat only (skim milk, manure 
and calf paying for labor, etc.) they returned from $1.6G to 
$2.21 for every dollar's worth of feed eaten. 

The fanner should hesitate long before selling off his cows 
until he knows where he can replace them with better ones 
(Fig. 13). 

A CHA3IPI0X COW 

The i^erfection already reached in the various points as 
well as the degree of intensity desirable in them, varies with the 
several breeds, but reviewing the question of dairy type by 
means of hgiire 11, we find that our present ideal of what a 
dairy cow ought to be will include the following points : 

1. Nostril, open, clear. 

2. Muzzle, broad and lips strong. 

3. Forehead, broad. 

4. Ej'es, bright, full. 

5. Jaws, strong, well muscled. 

6. Neck, muscular but not thick. 

7. Shoulder tops, sharp, at least not coarse or hea^-y. 

8. Crops, well muscled. 

0. fliine, vertebrae open-spaced. 

10. Loin, broadj and strong. 

11. Eump, level, long. 

12. Hip bones, broad between joints. 

13. Thurl joints, high far apart. 

14. Pin bones, prominent, far apart, 
l.j. Tail, long, tapering. 

IG. Switch, full brushed. 

17. Thigh, straight or incurving, not too thick. 

15. Shoulder, lean, firm, not covered over with fat. 

19. Dewlap, not heavy, throat clean. 

20. Brisket, more prominent on some breeds, not coarse. 

21. Heart girth, deep, and wide from side to side at bottom of chest. 

22. Milk wells, large, numerous. 

2.3. :Milk vein, large, crooked, elastic and running well forward, 
24. Fore udder, extending well forward. 
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25. J!ear luldor should bo full and attached liigli and broadly, whole well held 

up, not pendulous. 
'26. Teats, four to live inches long. Well spaced, cylindrical in form. 

27. Legs l>elow hock and knee refined, not heavy nor 

28. Pasterns, strong, upright. 



or coarse. 



Type Essential to Economy. — There are numerous instances 
of cows producing large yields of milk and milk fat, which cows 
carried more flesh than is usually accepted as most desirable 
in dairy cows, but it has not been shown tliat these large-produc- 
ing cows necessarily yielded milk as economically for the feed 
consumed as those of large capacity, carrying less flesh. While 
it is trtie that type is primarily more essential than breed, it is 
e(.|ually true that within certain breeds the desired type is far 
more likely to be found than in others. Thus any farmer 
desiring cows which wull give milk economically will do wisely 
to go to one of the recognized standard dairy breeds for his 
stock, and it is only by maintaining pure breeds and by working 
within the breed to develop the strongest dairy type that we 
shall secure in time the most efficient dairy animals. 

QUESTIONS 

1. 'OTiat is meant by dairy type? 

2. What is meant by capacity? 

3. Does a cow develop capacity hj- eating or does she eat because she 

has capacity ? 

4. Illustrate how it is essential that a cow have capacity if she is to be 

rated as a good dairy cow. 

5. Wliat is meant by dairy temperament? 

6. What are the indications of dairy temperament? 

7. What is constitution? 

8. What effect has fatness on the work to be done by the heart. 

9. \Miat conditions of the mammary organs indicate high dairy quality? 

10. Why is the feminine "look" of a cow a point to be noted? 

11. Explain the "triple wedge.'' 

12. Which was recognized first, breed or type, as being the more essential in 

economy of production? 

13. Does excessively large production mean economical production? 

14. Where should one look for the type of animal desired ? 
1.5. What is the escutcheon, and of what importance js it? 



CHAPTER VII 
THE BREEDS OF CATTLE 

There are in America seventeen or more distinct pure breeds 
of cattle and many grades and crosses of each breed. Tlie great 
mass presents similar general (jualities, but groups and in- 
dividuals differ in vital detail with respect to degree of useful- 
ness for any particular purpose. Some are blocky with broad 
backs and are kuowa as beef breeds, while others are more 
angailar in fonu and thinner over the shoulders, and are known 
as dairy animals, yet there is no cow so strongly bred for beef 
that she will not give some milk, which milk may be and occa- 
sionally is drawn by hand and turned into dairy channels. All 
the breeds of pronounced beef-type cattle yield milk consid- 
erably above the average in fat content. There is no cow, on 
the other hand, so intensely bred for milk production but that 
she does develop a body which may be and regularly is used for 
human food when she is past usefulness in the dairy. It is a 
matter of common knowledge and record that even the " common 
to fair " cows sell for beef at from $40 to $60 regularly on 
the open market. This is fully one-half the pjrice per pound 
paid for good, well-finished beef steers, while a steer from one 
of the admitted dairy breeds, such as Ilolstein, Ayrshire, or 
Guernsey, is cut in i^rice only one^-half to one cent per pound 
from that jtaid for good, beef-bred cattle. The loss in beefing 
the male calves of dairy cows is therefore not a total, but a 
fractional one and amounts to only 7 to 15 per cent of the amount 
paid for top-notch cattle. 

That many of the hea\w breeds, such as Eed Polls, Brown 
Swiss and Shorthorns, will yield more freely than has for years 
been required of them, has been well demonstrated within the 
last few years. 

The meat- and the milk-producing ability of the great mass 
of cattle in this country may well be represented by fig^ure 15. 

A glance at the diagram emphasizes the fact that " beef " 
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cows do yield milk and that " dairy " cows do have bodies and 
wall also indicate that there may he (and we know there are) 
masses of cattle occupying places all the way from one end of 
the diagram to the other. 

At this point the question naturally arises : " What is a 
dairy cow ''. " " When is a cow a dairy cow, and when is she a 
beef cow, if in facft she both functions and is used in both fields 
of usefulness^" AVhile any one certain breed will occupy a 
fairly definite position on the scale at "a " or " j " (H' " e " or 
'" h," individual members of all the breeds will vary so greatly 
as to lap over onto the position normally occupied by another 
breed. Furthermore, there are strains of common cows in some 
sections of the country that would as a whole occupy a p)Osition 
about '■ b " in meat and " j " or '' i " in milk-producing ability. 
This is as a class the " scrub '' cow that is to lie liotten rid of. 
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Fig. 15. — Illustrating the dual function and use of cattle. 

There are others, however, that will rank about " c " or " d " in 
milk ])roducts and " h " or " i " in beef prodrrcts. 

Those animals that have been selected, fed and handled 
chiefly for the production of milk, are known as belonging to the 
" dairy " breeds, and those in which the production of flesh for 
meat has been the princi]ial aim are known as "beef" breeds, while 
those animals that have been fired, fed and handled to occupy a 
midway position, are in America called " dual purpose " and in 
England " general purpose " cattle. They could as aptly be 
termed " heavy dairy " or '" free-milking beef " cattle. In truth, 
all cows are dual-purpose cows, in function and in fact. 

By name the breeds of domestic cattle now regularly bred 
in America are : Aberdeen Angus, Ayrshire, Brown Swiss, 
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Devon, Dexter, Dutcn Belted, Essex, French-Canadian, Gallo- 
way, Guernsey, Hereford, Ilolstein-Friesian, Jersey, Kerry, 
Ee'd Polls, Shorthorn, and West Highland. 

lu the following pages those breeds of cattle will be dis- 
cussed which have any particular claim on the subject of dairy- 
ing in America and have been arranged in the order of official 
records as to quantity of butter fat produced in a, year, regardless 
of the cost of its production. On January 1st, 1021, the order 
was: Holstein-Fricsian, Guernsey, Jersey, Ayrshire, Red Polls, 
Brown Swiss, Shorthorn, French-Canadian and Dutch Belted. 

The most pronounced beef-t}7-)e cattle, such as Hereford, 
Angus, and Galloway, are so seldom used for dairy purposes and 
are so pronouncedly good in meat food production, and several 
other breeds are represented in this country by so few animals 
that no detailed study of them will be made in this volume. 

Secretaries of Breed Associations. — The various breed asso- 
ciations naturally change secretaries as seldom as possible. For 
this reason the names and addresses given below for tlae breeds 
discussed in this book are very likely to remain correct for a 
number of vears. 



Breed Name 
Ayrshire 
Brown Swiss 
Dutch Belted 
French-Canadian 

Guernsey 
Holstein-Friesian 
Holstein Adv. Registry 
Jersey 

Red Polls 

Shorthorn (milking) 



Secretary's Name 
C. B. Burlingham 
Ira Inman 

E. J. Ivirby 
J. A. Couture 

W. H. Caldwell 

F. L. Houghton 
M. H. Gardner 
R. M. Gow 

H. A. Martin 
F. W. Harding 



Secretarj^'s Address 
Brandon, Vermont 
Beloit, Wisconsin 
Covert, Michigan 
49 R,ue Des Jardins, 

Quebec, Canada 
Peterboro, N. H. 
Brattleboro, Vt. 
Delavan, Wisconsin ' 
324 W. 23rd Street, 

New York, N. Y. 
Richland Center, Wis. 
13 Dexter St., Chicago. 



QUESTIONS 

1. How many pure breeds of cattle are there in America? Name them. 

2. What is a " dairy breed '"! 

3. Explain how all breeds are two-purpose breeds? 

4. What nine breeds of cattle in America are considered in this dairy study 

5. What three beef breeds are seldom or never used for dairy purposes? 



CHAPTER VIII 
HOLSTEIN-FRIESIAN 

This breed is one of the oldest, of either beef or dairy 
animals, represented in America. It had its beginning in 
Holland, chiefly in a northeast province, Friesland, and is un- 
qnestionably the same which made the Hollanders famous 
throughout the civilized world more than a thousand years ago. 
Even back during tlie flourishing days of the old Koman Empire, 
large, black and white oxen, and cheese were continually being 
sent from the regions now known as Holland. A race of 
cattle with many of the present characteristics of the Holstein- 
Friesians doubtless were being maintained practically pure 
fully 2000 years ago and Holland has remained famous as a 
dairy center during the centuries since. American Holsteins 
are chiefly from this source. 

Though the parent stock has been kept pure, many ott'-shoots 
and modifications have taken place in surrounding countries; 
thus, modified Holland cattle are to be found in various parts of 
Belgium, Prussian Holland, Xorth Germany, Germany, and to 
some extent in Xormandy of France. This blood contributed 
to the development of the early Teeswater cattle, now known 
as Durham or Shorthorns, as well as having also furnished 
foundation for much improvement effected of late years in 
portions of Russia. 

Home Conditions. — The land upon which this breed of 
stock has been pastured for many generations is largely of a low, 
marshy order ; in fact, much of the land is that reclaimed from 
the ocean by the thrifty Hollanders, who diked across the arm 
of the sea and literally pumped the water back into the ocean by 
means of windmills. The land thus reclaimed is immensely 
fertile but, being lower than the level of the ocean, continues 
moist and comparatively cold. Grass gi'ows luxuriantly, while 
such crops as our American corn are not growTi at all and small 
46 
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grains but slightly. Upon these moist, rauk pastures the cows 
are pastured in summer. They are not permitted to roam 
about, however, as in this country, but are tethered out. This 
system of feeding and handling is ideal for the production of 
bodily size and a quiet disposition. The grass literally gTows 
up before them and after them, ililking is done in the field 
by the dairy maids, rather than fatigue the cows by walking 
them to a stable. They are likewise protected from chilling 
rains and from tlies by blankets. An abundance of succulent 
feed, close at hand, and a protection from all adverse conditions, 
— these are the circumstances which naturally make for size of 
animal, quiet disposition and an abundant flow of milk, although 
of medium to low fat grade. 

Great care is taken to rear breeding stock from the best 
animals only, since the land is valued at from $1000 to $2000 
per acre, and brings an annual rental of $30 to $.50 per acre. 
Under such conditions only the genuinely profitable animals 
will be kept. Surplus calves are fatted for veal. To do this 
most economically the little animals are kept in crates in order 
that they may not run about and waste any of the milk that has 
been fed tliem. They are also kept in semi-darkness in order 
that the gain may be more economically made. 

Body Characteristics. — The color of the Ilolstein-Uriesian 
in this country is always black and white. Very rarely, indeed, 
a red and white animal is dropped from pure parents, but it is 
not eligible to registry. The size is large. A mature cow 
should weigh 1300 pounds, and not infrequently individiials 
attain 1500 and occasionally 1700 pounds. A mature bull of 
this breed (Fig. 16) should weigh at least 1800 pounds, and 
2200 or 2400 pounds are not infrequent in fully matured 
animals. The disposition of the Holsteins, as a breed, is very 
mild, in fact, they are so quiet as to be one of the easiest breeds 
to handle. They are not resentful. They are greedy, almost 
voracious, in their eating habits and naturally they are not as 
particular in regard to the condition of their feed as are some of 
the more sensitive breeds. The calves weigh ninety pounds or 
more at birth and are easv to raise. As a breed they are com- 
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paratively slow in maturing, liowuver, tluis postponing the time 
of income somewhat longer than with the smaller breeds. 

Dairy Characteristics. — The Ilolsteins as a breed may be 
said to produce the largest quantity of tlie leanest milk of any of 
the breeds in America. Though the fat percentage is compara- 
tively low, the fact that she yields such liberal quantities of 
milk has made her an easy leader in the matter of total food 
production and again very recently the leader of all the breeds 




Fig. 11'.. — King of till- Pnntitii <i .0 037 Tlie EranJ ( Id Holitcm Trir sun hull, which to 
date has 2fi,5 A. R. O. diuehte-a, lOlJ A R () gr iiuldauKliter3 jiid 194 A R SO sona 
This record plar-es this bull far in the lead of Ins breed in the niattei of records ihis bull 
possessed a wonderful personahty. Bred, developed and tested by Stevens Bros. Co., 
Liverpool, N. Y. 

in the quantity of fat produced in a year (Fig. 17). The table 
given later in this chapter shows the milk and fat records of some 
of the best representatives of the breed. 

Isot only is the percentage of fat in the milk of the Holstein 
rather less than that in other breeds, but the size of the fat 
globule is slightly smaller. This fact has been stressed in the 
matter of choice of milk for infant feeding (Fig. 130). It has 
recently been sho\vu, however, that the difference is so slight as 
to be all but negligible.^ The great benefit to lie derived from 

n^ermont Bill. Xo. 195, 1916. 



DAIRY CHARACTERISTICS 



49 



the use of Ilolstoin milk for infant feeding is chie to tlie smaller 
amoimt and the smaller proportionate amount of fat present 
rather than to the small size of the fat globule. The milk of the 
Holstein carries a comparatively higher amount of albumen to 
casein. This fact may have a slight value in infant feeding. 
Before the invention of the centrifugal cream separator the fact 
that the Holstein fat globule was small rendered this breed 
doubly handicapped in the matter of butter production, since 




Fig. 17. — Duchess Skylark Ortosby, the world's champion in butter fat production. 
Record for one year: Milk, 27,761 pounds test, 4. .34 per cent fat; butter fat, 1205.09 pounds, i 
equivalent to l'o07.36 pounds of SO per cent butter. Developed and owned by John B. 
Irwin, Minneapolis, jNIinn. 

the cream of Holstein milk cannot rise as promptly nor as com- 
pletely as that on the Jersey or Guernsey milk. The lack of 
color, too, is an item in some markets. Holstein milk is par- 
ticularly devoid of the yellow color. The color of milk or 
cream, however, is an exceedingly poor gauge of its richness and 
is of no consequence in commercial butter or cheese making. 
Cows of this breed have held for years the world's record for 
butter production as well as for milk production. Taken in her 
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entirety, tlie Ilolsteiu cow is one of the most powerful and 
valuable dairy machines. 

Beef Characteristics. — Since the laws of animal breeding 
are but poorly kuo^\^l by any one and are difficult of control by 
the best, we must expect that as variations occurred and in- 
dividual preferences varied, the stock even in the older countries, 
should vary somewhat in their intensity of dairy type. In some 
descriptions of the breeds four forms have been recognized, 
namely: the milk form, the milk and beef form, the beef and 
milk form, and the beef form. The Ilolsteins, however, are not 
hrst-rate beef animals since they are of slow maturity, com- 
paratively heavy of bone and seldom place the gain either where 
it will be most valuable or in the most valuable condition when 
rightly placed. Although the prejudice on the part of buyers 
has douljtlcss caused a greater difference in price tluin the actual 
difference in carcass would warrant, it must be admitted that a 
general difference exists. A Holstein steer will gain in weight 
as rapidly and as cheaply as any animal, however, and will be 
Ijut little less profitable thau beef-bred steers. Grade Holstein 
bull calves make a good grade of veal and since they weigh from 
00 to 100 pounds at birth, they may very readily be made to 
weigh 190 to 200 pounds at eight to nine weeks of age. 

Introduction to America — The first importation of cattle 
from Holland occurred in 1600, or soon thereafter, upon the 
settlement of ISTew Amsterdam, now Xew York, by the Dutch. 
Other consignments were received for tlie Dutch holdings 
farther west in the state, but all these animals were not kept 
pure. They formed, however, the foundation stock for that 
section of the country and to-day New A'ork state may be said to 
be the Holstein center of the United States. Others were 
brought over in 1705 and added to the general stock of the 
country. The first to be imported and kept pure arrived in 
1861 in Massachusetts. From 1S75 to 1885 about 10,000 were 
imported. From 1885 until 100;] few, if any, came over, partly 
because of the presence, in Holland, of the f(X)t and mouth disease 
and partly because of the high charges for the registration of the 
imported animals. 
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The first American association for this hreed was called the 
Holstein Herd i>ook Association. It was established in 1872. 
In 1ST9 the Dutch-Friesian Association was fomied. The 
former Association was formed chiefly Lvith the animals im- 
ported from the province of Holstein, Xorth Germany, while the 
Dutch-Friesian Association admitted the animals which had 
been imported from Friesland, Holland, and their descendants. 
The ttselessness of maintaining two associations when the ani- 
mals in question were essentially the same was apparent and in 
1SS5 they were united under the naiue, " The Holstein-Friesian 
Association of America." 

At the present time the breed ranks in number second only to 
the Jerseys in America and, in some places, especially the north- 
west regions, are gaining more rapidly than any other dairy 
breed (Figs. IS, 19 and 20). 

Foreign Distribution. — This Holland breed is now repre- 
sented in most of the civilized countries of the world. It is not 
onlv common in Germany, France and Sweden, and in favor 
with the Boer farmers of Sotith Africa, and the peasants of 
Eussia, but also is to be found in liberal numbers in Japan, 
Mexico and Sotitli Aiuerica. 

Adaptations. — There are certain places which the Holstein 
cow fits better than any other breed: First, as the market milk 
cow. Since she produces the largest (.quantity of milk, the 
cheapest milk, and milk which is fully as rich as the people of 
the city seem willing to pay for, she is almost universally adopted 
wherever the product is to be sold by the quart or gallon. 

Second, as a cheese factory cow she excels because she pro- 
duces more pounds of milk solids during the year and therefore 
makes more pounds of cheese than any other breed. The fat 
content is so low that the cheese would be improved by the addi- 
tion of the milk of the Jersey or Guernsey, yet when the cheese 
maker does his part well there is no necessity for introducing the 
milk of anv other breed for the purpose of producing quality. 

Third, milk condensing. In regions of milk condenseries, 
the Holstein is largely preferred, chiefly because she will pro- 
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duco more pounds of total solid matter in her milk tlian the other 
breeds. Tluis, any farmer keejiini;' llolsteins would be able to 
deliver to the factory more milk from Avhich more condensed 
milk can ]>e made. 

Fourth, in very large dairies the milking must of necessity be 
done either by a large nuud)er of hired men vho are, as a class, 
notorious for their unreliable habits and not ])articularly dis- 
posed to be gentle in their manner or particular about the milk, or 




Fig. is. — Segis Peiterje Prospert. The new world's champion Holstein cow in milk 
production. Record for one year .37, .381. 4 pounds milk containing 1,1.58.944 pounds fat. 
While making this record she carried a calf over five and one-half months (171 days). 
Owned by Carnation Stock Farm, Seattle, Washington. 

by the use of some milking machine. The mechanical milker is 
an unsympathetic thing at liest, but the Holstein cows are very 
docile and while not as responsive to caresses as are the Jersey 
or Guernsey, they are not as resentful of coarse handling. 

Fifth, from the drift of affairs in the middle west and north- 
west countries, as well as from a study of the cows themselves, 
it seems evident that the Holstein is rather better adapted to the 
needs and conditions of the general dairy farmer than any other 
dairy breed. The man whose first interest is his iields is not 
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likely to stop his gang plow early in the afternoon to stahle the 
coM-s even though it is becoming chilly, and cows so situated 
often must go out of the stable in the morning before the farmer 
goes to the fields with his teams. The quiet, deep-bodied IIol- 
stein is proving herself able to withstand such conditions. More- 
over, on such fanus a conijiaratively large nund)er of pigs are 
kept. To put young pigs in the best condition and to make the 
best use of the corn, fed later, skim milk is needed. AYhen skim 
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Fig. 19 — Pietertje Maid Ormsby — Adv. Reg. Holstein cow, nine years old, with 
seventh calf. Hea\"y production doea not necessarily " burn out" the cow. Owned by 
John B. Irwin. 

milk is present the sows may be made ti> farrow both spring and 
fall without injury to either litter or dam. When the indirect in- 
come from pigs, calves, and not infrequently colts, is considered, 
with the direct income from the sale of butter fat, the Holstein 
has little to fear in the competition Avith those breeds which 
produce butter fat more cheaply per poimd. 

Records. — During the earlier days of all the breeds, records, 
if kept, were private. From some of these unauthenticated 
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sources wonderful performances have been reported. Though 
they were hekl to be questionable at the time, many, if not all, 
have since been equalled by animals working under official 
supervision. 

The Advanced Registry system was begam by the Holstein 
breeders, and Mr. S. Iloxie, of Yorkville, Xew York, should be 
given the credit for having developed the system by which the 
various State Experiment Stations and Agricultural Colleges 
are now authorized to send out official testers to verify the 
records made. This association was the first to adopt the Bab- 
cock test as the official method of determining the fat. This 
was done in 1894. "While at first the records were reported 
in terms of butter at SO per cent fat, the rules were later modified 
so that the official reports now are upon the basis of fat only. 
To convert the quantity of fat to butter equivalent it has been 
customary to add one-sixth of the fat to the fat. In the study 
of any pedigree note should be made as to whether the records 
are in terms of fat or in terms of butter, and whetlier the butter 
was figured on the basis of SO or of 8.5 per cent fat. 

The minimum requirements for the admittance of a Holstein 
to advanced registry are as follows : 

2 years old 7.2 pounds of fat in 7 days. 

3 years old 8.8 pounds of fat in 7 days. 

4 vears old 10.4 pounds of fat in 7 days. 

5 years old 12.0 pounds of fat in 7 days. 

These requirements were established when cows were not as 
well fed nor as skillfully handled as now. The question may 
well be raised whether the requirements for admission should 
not now be raised. This would seem evident from the number 
of animals capable of passing the advanced standing, and the 
fact that a number of animals have more than doubled the re- 
quirements. The animals standing highest in the seven-day 
records up to January 1, 1921, were as follows: 



Lbs. 
Fat 


40.546 


37.870 


37. est) 


37.47o 


37.420 


37.004 


36.141 


35.692 


35.616 


35..';45 
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J.ixt 'j/ nif/lii-Kf III Coirs J'roiliiriii;/ Ahun^ „"/ IJis. (if Frit in Srrni DnijH 

^, H. B. Lbs. 

Name f^„ Milk 

1. Segis .Tayne .Johanna 1 1465R 730.8 

2. Segis Hengcrveld .Tayne .Tolianna . . 17.'i730 609.1 

3. Fail-view Koendykc Mata 169926 SO 1.5 

4. Fanclier Farm I\[axie 186389 579.1 

5. Tloster Aaltje Koniilyk.. ' .. 133222 621.1 

0. Ormsliy ,Tane Seyis Aao-gi"' 150943 879.4 

7. Niva Ka.lmuek 162019 644u9 

8. Katie Paul Burke 292676 690.5 

9. Pauline De Kol Ophelia 104434 837.4 

10. Changeling Tidy Abhekerk Wayne 152290 (137.9 

It. will lio noted fiTMii the almve' tliat there iiix' many cows 
which are (l(Hil)liim- admissiou re(jnireiiieiit and a few which arc 
able to produce ahiiost three times the required amount. 

Yearly Records. — Early records were hirgely reported in the 
form of p'oniid.s of milk yielded in a year. A few of the best 
of the yearly records are reported lielow: 

Princess of \Y-aynei 29,008 Ills, milk in 1 yr. 

Pietertje 2nd 26,021 lljs. milk in 1 yr. 

Clothilda 26,021 lbs. milk in 1 yr. 

Clothilde 2nd 23,602 lbs. milk in 1 yr. 

Sultana 22,042 lbs. milk in 1 yr. 

Boukje 21,679 lbs. milk in 1 yr. 

Fat records were not made from these animals. Eecent 
^yearly records have not only been authenticated jjy fpialihed and 
impartial representatives of the state Ijut also are made to in- 
clude the fat as well as the milk yielded. 

Requirements for Official Yearly Records. — Cows freshen- 
ing at two years of age or younger must produce 250.5 pounds 
of butter fat, and for each dav- they ai'e over t-wo years of age, 
at the beginning of the test, an additional requirement, of 1/10 
pound. This rate of increase for each day over two years of 
age brings the iive-year age requirement up to 360 pounds of 
butter fat. Bulls are required to have two daughters in the 
Advanced Registry before they can be listed as Advanced Reg- 
istry Sires. 

A fc'W of the best semi-official records made 1>\' ma.ture 
animals for a full year are shown on next ]>age. 



Lbs. 
Milk 


Lbs. of 
Butter Fat 


27761.7 


1205.09 


28403.7 


1176.47 


27.389.2 


1093.40 


28035.7 . 


1077.55 


26761.2 


1076.44 


23421.2 


1075.44 


24690.0 


1065.42 


29899.0 


1061.27 


3342.5.3 


1058.42 


27404.4 


1058.34 
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Semi-OffivUil Ycaiin ,ir Lactation Ix'ecords for Full Aged Cows 

Xanic and A. R. Xo. of Cow H<,^' 

No. 

1. Ducliess Skylark Ornisby 124514 

2. FiiuU-rne Pride Johanna Rue. . 12108.3. 

3. O.K.L. Tcarl Bula 265487 

4. Emert'tta. Korndyke 1\- Kol . . . 189227 

5. Ona Button De Kol 115939 

6. ilaple Crfst Pontiac Applieation 141158 

7. Aagg'io At'me of Riverside 2nil . . 164467 

8. Laurameka 187954 

9. Tilly AU-artra 123459 

10. Banostine Belle De Kol 90441 

The claims made for the cows iii early private records have 
lieeii excelled in recent years, so whether the earlier reports were 
true or not it is evident tliat they conld have been. 

The breed's future depends on what the men who are breed- 
ing the animal make it, and this in turn upon the completeness of 
the ideal for the breed formed, held and followed by the breeders. 

That there are now, inherited from the earlier workers, sev- 
eral points about the animal that need strengthenine; cannot be 
gainsaid. A study of the animals as they are, reveals the fact 
that a great many, even among the jwre bred herds, are long 
legged, high and " upstanding " with shallow body and indiffer- 
ent udder. Such should be and are being eliminated but not fast 
enough. Others are too compact in build, too beefy in type to be 
economical producers. It is true that breeding to sons of ad- 
vanced registry ^ cows, tends to eliminate these two classes of 
undesirable animals. It has often led into another error, less 
vital yet worthy of consideration, and that is the sloping rumps 
or rumpiness. Many animals possessing ugly shapes yet having 
deep, strong bodies have made very satisfactory records. "While 
it is true that it is yield, not form, that should be first sought, it is 
equally true that cows may be both good and good to the eye. 
While the demand is keen for stock the bad rumps may pass, but 
the calls of the near future will be for breeding stock from ad- 
vanced registry dams, which are also possessed of straight top 
lines and well balanced udders. The wise breeder of the present 
will plan to have the stock to meet the demands of the near future. 
'Official advanced registry is designated by the letters, A. R. 0. 
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Scnlc of I'uiiils for .Jiiilgini] Hohtein-Fricsian Coils 

Possible Student 'i 
I^fli'ls Description Score Score 

JIt'ad Decidedly fciiiiuiiie in appearance; fine in 

contour 

Forcliead llroad between the eyes; dishing 

>'ace Of medium length; clean and trim, espe- 
cially under the eyes; showing facial 
veins; the bridge of nose straiglit. . . 

.Mtizzle I'.road with strong lips 

Kars Of medium size: of tine texture; the hair 

plentiful and soft; the sectretions oily 

and abundant 1 

Kycs Large; full; mild; liriglit 2 

Horns Small; tapering hnc'l\' towards the tips; 

set moderately narrow at base; oval; 
inclining forward; well Ijcnt in- 
ward; of fine texture; in appearance 

waxy 1 

Xeck Long; fine and clean at juncture with the 

head ; free from dewlap ; evenly and 

smoothly joined to shoulders 4 

Shoulders Slightly lower than hips; fine and even 

over tops; moderately liroad and full 

at sides 3 

Chest Of moderate depth and lowness; smooth 

and moderately full in the brisket; 
full in the f oreflanks ( or through 

the heart) 6 

Crops Moderately full 2 

Chine Straiglit; strong; broadly developed; 

with open vertebra' 6 

Barrel Long; of wedge shape; well rounded; 

witli large abdomen trimly held up; 
(in judging the last items age must 

be considered ) 7 

Loin and Uijis liroad: level or nearly level between 

hook-bones ; level and strong later- 
all}'; spreading from chine broadly 
and nearly level ; hook-bones fairly 

prominent 6 

Rump Long; high; broad; witli roomy pelvis; 

nearly level laterally: comparatively 
full above the thurl ; carried out 
straight to dropping of tail 6 
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locale of Points for .liidging II ohliiiii'ricsian Cons {continued ) 



Paris Di-scriplion 

Thurl lligli ; broad 

Quarters Deep; oomparativi'ly full 2 

Flank Deep; comparatively full 2 

Legs Comparatively short; lean and nearly 

straight; wide apart; lirnily and 
sijuarely set under the body ; feet uf 
medium size, round, solid and deep. . 4 

Tail Large at base ; the setting well back ; 

tapering finely to switch; the end ot 
the bone reacliing to hock or below; 
the switch full 2 

Hair and Handling. ... flair healthful in appearance; fine, soft 
and furry; skin of medium thickness 
and loose; mellow under the hand; 
the secretions oily, abundant and of 
a rich brown or yellow color 8 

Mammary Veins Very large; very crooked (age must be 

taken into consideration in judging 
size and crookedness ) ; entering very 
large or numerous orihces; double 
extension; with special developments 
such as brandies, connections, etc... 10 

L'dder and Teats Very capacious; very flexible: quarters 

even; nearly filling the space in the 
rear below and extending well for- 
ward in front ; broad and well held up 12 

Teats Well formed; wide apart; plump and of 

convenient size 2 

Escutcheons Largest ; finest 2 

Totals 100 



Possible Studc-nl's 

ycore Score 
. . . 3 



Hcale of Points for Judging Holstein-Friesian BiiUs 



Parts Description 

Head Showing full vigor; elegant in contour 2 

Forehead liroad between the eyes; dishing 2 

Face Of medium length; clean and trim, 

especially under the eyes ; the bridge 

of the nose straight 2 

Muzzle Broad with strong lips 1 

Ears Of medium size; of fine texture; the hair 

plentiful and soft; the secretions oily 
and abundant 1 



Possible Student's 
Score Score 
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iS'ru/e of I'oints for .liulijimj Uulstcin-Fricsian Hulls (continued) 



Paris Description 

Eyc-'S Large ; full ; mild ; bright 2 

Uoriia yUurt; medium size at base; gradually 

diminishing towards tips; oval; in- 
clining forward; moderately curved 
inward; of fine texture; in appear- 
ance waxy 1 

Neck Long; finely crested (if the animal is 

mature) ; fine and clean at juncture 
with the head; nearly free from dew- 
lap; strongly and smootlily joined to 
shoulders t 5 

Blioulders Of medium height; medium thickness; 

and smoothly rounded at tops; broad 
and full at sides ; smooth over front 4 

Chest Deep and low ; well filled and smooth in 

the brisket; broad lietween the fore- 
arms; full in tlie forellanks (or 
through the heart) 7 

Crops Comparatively full; nearly level with the 

shoulders 4 

Chine Strong; straight; broadly developed; 

with open verteijnc 6 

Barrel Long; well rounded; with large ab- 
domen ; strongly and trimly held up 7 

Loin and Hips Broad; level or nearly level between 

hook-bones; level' and strong later- 
ally; spreading out from chine broad- 
ly and nearly level ; hook-bones fairly 
prominent 7 

Rump Long; broad; high ; nearly level later- 
ally: comparatively full above the 
tliurl; carried out straiglit to drop- 
ping of tail 7 

Thurl High ; broad 4 

Quarters Deep; broad; straight behind; wide and 

full at sides; open in the twist 5 

Flanks Deep ; full 2 

Legs Comparatively short; lean and nearly 

straight; wide apart; firmly and 
squarely set under the Ijody; arms 
wide, strong and tapering; feet of 
medium size, round, solid and deep. . 5 



Possible .Student's 
(Score Score 
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Scale of Foitits for ,ludginij HoJstcin-Frirsian Bulls [continued) 

_ . ,. Possible Stiirlont'i 

Parts . Description g^.^re geore 

Tail Large at base ; tlie setting well back -, 

tapering finely to switch; the end of 
the bone reaching to hocks or below; 
the switch full 2 

Hair and Handling. ... Hair healthful in appearance; fine, soft 
and furry; skin of medium thickness 
and loose; mellow under the hand; 
the secretions oily, abundant and of 
a rich brown or yellow color 10 

Mammary Veins Large; full; entering large orifices; 

double extension with special develop- 
ments such as forks, branches, con- 
nections, etc 10 

Rudimentary Teats . . . Large ; well placed 2 

Escutcheons Largest ; finest 2 



Total 



.100 
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12. 
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15. 
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QUESTIONS 
Where did the Holstein-Friesian breed originate? 
Describe the soil and pasturing conditions of Holland. 
Describe a Holstein-Friesian cow as to bodj' and dairy characteristics. 
What is the disposition of the Holstein? 

What dairy characteristic is the most outstanding for this breed ? 
What cow and what breed now holds the world's record for butter fat 

production in a year? 
In what four respects does Holstein milk differ from Jersey milk? 
\Miat can be said of the beef and veal quality of the Holstein? 
When and by what people were Holland cows first brought to America? 
When and where did the first to be kept pure arrive ? 
When was the first American association for the breed organized? WTiat 

was it called ? 
'RTien was the second association for the breed formed? 
When did the two associations unite? What name was given to the 

breed ? 
How does the breed rank in point of number of dairy cattle in the 

United States ? 
Into what foreign countries have Holland cattle been taken? 
What four or five places do Holland cows seem best fitted to fill? 
When was official advanced registry begun ? 
How much butter fat must cows of various ages produce in a week to 

be admitted to advanced registry? 



CHAPTER IX 

GUERNSEYS 

Tjik (JiuMiiscy breed of cattle is one of fomparatively recent 
recoi;uitioii, not tliat animals of the ])resent Gnernsey ciiaractevis- 
ties have not been in existence for a considerable time, bnt rather 
that since their qualities and adaptations were so similar to those 
of the Jersey, the two breeds were, dnring a considerable part of 
the last century, considered as one breed and both in England and 
America were spoken of as '' Aldemey " cattle, from the gronp 
of Aldemey or Channel Islands to which the islands of Jersey 
and Guernsey belong. 

Origin. — The foundation stock for this breed was undoubt- 
edly very similar to, if not practically identical Avith that used on 
the island of Jersey. Animals probably from Xonnandy and 
Brittany were, during a very eai'ly period, taken to the Island of 
Guernsey, which is the second largest of the C'hannel Island 
group. Here they have been bred for hundreds of years. During 
the earlier period it is highly probable that some mixing took 
place, especially with the animals from the Island of Jersey. 
But the interchange of animals between the two islands liad to 
cease in one direction in 17G3 when the residents of Jersey for- 
bade the introduction of lireeding stock, and in the other direction 
in 1S19, since when animals on Gnernsey Island have been kept 
pmre, even from Jersey influence. In that year the Guernsey 
Islanders passed laws similar to those in operation in Jersey, 
prohibiting the importation of animals other than for slaughter 
(Fig. 21). 

Although doubtless related particularly in respect to founda- 
tion stock, considerable difference now exists between the Guern- 
sey and tlie Jersey. Professor Low, writiTig in 18+1, seems to 
consider the cattle from the two islands as essentiallv one breed, 
yet goes on to describe those on Guernsey Island as larger and 
more highly marked Avith orange yellow skin, and as yielding a 
62 
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somewhat more yellow milk and butter. More recent investiga- 
tions strongly support the theory that at some period several hun- 
dred years ago animals which were the true descendants of the 
" spotted cattle " or Simmenthaler, of Switzerland, had been 
introduced as breeding stock on the Island of Guernsey. Not 
only is this supported by the larger size, quieter disposition, and 
more yellow secretions of the Guernsey, but also from the fact 
that there are at present animals possessing characteristics 
similar to the Guernsey and Simraenthaler on either side of the 




Fig. 21. — Mav King of Linda Vista. A prize winner many times. (Courtesy Jean Du J. nth 

Farm, Duluth, Minn.) 

Rhine River, from its source in the Alps to its mouth in the 
Xorth Sea. Much of the stock through this valley is frequentlv 
spoken of as red or red and white, but it is recog-nized by the 
careful observer that the so-called red is not the deep cherrv red 
of the Shorthorn and Hereford, but rather an orange red. It is 
most natural to believe that as the people crossed the mountains 
and followed the river northward they took their patient and 
highly prized animal servants with them. It would then be but 
a short voyage to Guernsey Island which lies so handilv in the 
channel. The exact facts may never be kno^\Ti, however. 
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GUERNSEYS 



Altliougli the Guernseys were taken at an earl}' date to 
England they were used largely by the nobility, the same as were 
the Jerseys. They are now increasing rapidly in popularity in 
the United States. They are not to !.)e found in any considerable 
]iuniber on the continent of Europe or in foreign countries. 

Home Conditions. — Guernsey Island comprises only 10,000 
acres, of which a])j)roximately 1 2,000 acres are tillable, the 
southern end of the island being a high clitf. This island rises 




Fi(!. 22, — Guernsey cow, Countess Prue 43785, A. E. 6909. Champion for the breed 
in butter fat production. Record for one year 18,626.9 pounds milk, containing l]0.'i.28 
pounds fat, equal to 1379.16 pounds of butter, 80. U per cent fat. 

abruptly ont of the ocean to a height of nearly 300 feet and 
slopes away northward for a distance of ten miles. The system 
of agriculture here must be adapted to the comparatively cooler 
soil of the north slope, where grass and vegetation tend to grow 
less rapidly but to larger size and greater succulence. It is 
possible that this has had something to do with the larger size of 
the SOOO cattle kept on the island (Fig. 22). Truck gardening 
with a liberal use of green houses for the supply of fresh vege- 
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tables to the English market comprises a large part of the crop- 
growing business. 

Introduction to America In ISIS, 1S25 and 1S30, 

animals known as Alderneys were brought to Pennsylvania. 
They were probably imported from England. Whether these 
were Jerseys or Guernseys will probably never be kno\vn. They 
were kno\\ii as Alderneys. The first importation to be kept 
pure arrived iu this country in 1S50. Most of the importations 
were made from ISSO to 1890, or since 1900. The interests 




Fig. 23. — Higliest prloetl Guernsey bull. Ultra Select 471-37. Note chest depth, iiias- 
culinity and straight, strong back and rump. Owned jointly by J. L. Hope. Madison, N. J., 
and W. H. Gratwick, Linden, X. Y. 

of the breed in America are looked after by the American 
Guernsey Cattle Club, which was organized in 1ST7. This 
organization was essentially a splitting away from the Amer- 
ican Jersey Cattle Club, which, previous to this time, had been 
admitting animals of either breed to registry. Over 50,000 
animals have now been registered, of which about one-third 
have been bulls. The distribution of Guernseys in America 
has been largely in the northern states, few going south, and 
fewer still going into Canada. Massachusetts, 'New York, and 
Pennsylvania in the east, and Wisconsin and Minnesota in the 
5 
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middle west, are the states chiedy interested in this hreed. 
Wiseonsin may be said to be the western eeuter, though ]\linne- 
sota is liTaduallv beeoniini; a ri\"al for this honor ( Fio-s. 2o and 

Body Characteristics. — Gncrusey eows shonhl Aveigh. when 
mature, between 1050 and 12"i(i pounds, and bulls from linij to 
2000 pounds. Considerable variation in size now exists. h(j\v- 
ever, due partly to the recent admission into this country, and 
their registration as Guernseys, of the cattle which for centuries 
have been raised on the third largest of the Channel Islands, 
namely, Alderuey. For some reason the mature cattle of 
Alderney Island are not as large even as the Jersey and fall very 
far short of matching the ideal Guernsey. There are many who 
believe that it was a sericius bluuder to admit into America 
these small cattle, especially to admit them in the name of a 
much larger breed. Zdany breeders and practical dairy farmers, 
who have chosen Guernseys over Jerseys, have done so because 
of the reputed gix-ater size of the former. The Guernsey 
naturally carries a little more llesli than the Jersey and is not 
so sensitive to the cold. To reduce the scale of the animals now 
is to throw them into the Jersey class in this respect where they 
will probably be easily ecpialled as efficient dairy animals by 
Jerseys of their own size. The color of the Guernsey is orange- 
yellow and white, in large patches. The shade of the yellow 
varies from light to a near red. Xeither extreme is desirable. 
The temperament of the Guernsey is particularly agreeable. 
She is intelligent. Imt not so nervous, not so affectionate nor so 
resentful as the Jersev. Xeither is she so indifferent as the 
" cold blooded '' Holstein. Her sunny disposition and easy 
handling habits have won her many friends. There is a ten- 
dencv, however, for individuals and families of this breed to 
lay on fat too readily. 

Calves at Ijirth should weigh from sixty to eighty pounds 
and are inclined to be somewhat delicate. They are not as 
easilv reared as the yoimg of either the Holstein or the Ayrshire 
breed. Heifers mature rapidly and unless care is taken are 
liable to be^in milking too earlv for best growth. 
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Dairy Characteristics. — The Gueiiisey is outstandingly a 
dairy breed. "While some members of them carry considerable 
flesh and fatten at a sufiiciently good rate, they, in common with 
other dairy breeds, do not place the gain either in the place or in 
the condition to bo most highly valuable. Their beef-making 
qualities are entirely secondary. As a whole, the cows of this 
breed yield rather more milk than the Jerseys, but it does not 
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Fig. 25. — Dairy Maid of Pinehurat, Guernsey cow that, at four years of age, produced 
in one year 17,285.3 pounds of milk which contained 910.67 pounds butter fat. Note deep 
body, well-balanced udder and large milk vein, also the evidence of good care. Owned 
by W. W. Marsh, Waterloo, Iowa. 

test quite as high. A yield of 6000 to 9000 pounds of milk per 
year is not at all unusual, while the percentage of fat ranges 
close to five. Comparing their yield with the Holstein, they 
give much less milk, but it tests more. In respect to their milk- 
ing habits as in other points the Guernsey occupies a position 
between the Jersey and the Holstein, but rather more near the 
Jersey. One value of Guernsey milk is its exceedingly yellow 
color. In this respect, it outclasses all other breeds. Not in- 
frequently butter made from Guernseys on full grass pasture is 
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more higiily colored than some markets desire. On the other 
hand, a few animals of Gnernsej Llood in a herd of Ilolsteins 
quite naturally increase the color as well as the fat content and 
enhance its selling qualities. The length of the lactation period 
of this breed varies with the intensity of dairy temperament and 
with their feed and handling, as with other breeds. 

Adaptations. — There are a few places where the qualities of 
the Guernsey are particularly needed. She fills rather better 
than any other dairy breed, the needs of those small farmers who 
do most of their own work and who have but a moderate quantity 
of feed to use. Their problem is how to convert a moderate- 
sized hay stack and other material into a product which will 
bring the most money. iSText to the Jersey the Guernsey con- 
verts the largest proportionate amount of her feed into milk 
fat (Fig. 25), but since the modem Jersey is rather sensitive 
for general farm life in the northwestern sections of the United 
States, the Guernsey is being largely adopted as her substitute. 
A second peculiar place is, as mentioned, in the herds of some of 
the breeds producing a very white milk for market. 

Advanced Registry. — In 1901 a system of advanced registry 
was adopted and though the test period at first covered either 
seven davs or a year the rules were soon changed to recognize 
only the full year test. Eecords included both the pounds of 
milk yielded and the fat produced as measured by the Babcock 
test. " The owner of the cow keeps the milk records in detail 
throughout the year." Once every month an official represen- 
tative of an experiment station or agricultural college visits the 
farm to confirm the yields recorded by the o-nmer and to test the 
milk produced at that time. A two-year-old cow will not be 
admitted into advanced registry unless she produces 6000 
pounds of milk and 250 pounds of fat. Older cows are required 
to produce 3.65 pounds of milk per day more, up to five years of 
age, and for each day past two years of age at the time of begin- 
ning, one-tenth of a poimd of fat additional is required. Mature 
cows are admitted upon the production of 360 pounds of fat per 
year. Bulls are admitted to advanced registry when two or 
more of their daughters have been admitted. 
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It was the roedi'd made liy the Guernsey cows at the World's 
Fair in ('iiicai;'o, in is;):;, which iirst atli-ictcd I lie atleiition of 
the Aini'rieaii farmer to this hrced, and the record of the cow 
Mary Marshall, wdien she led a herd of •")() cows of 10 hrceds at 
'he model dairy at the J'an- American Exposition in IKOl, that 
fixed it. Since that time many handsome records have been 
made by members of this breed. Particularly to be noted is the 
record recently made by the cow, ilay Ililma (Fig. 2), iu 
producing in 305 days, 10,630.") pounds of milk which contained 
1059. .59 pounds of fat, equivalent to 1271. ."> pounds of butter 
estimated upon the basis of SQ per cent fat. And later the cow 
Murne Cowman ]iroduced in one year, 24-,OOS ])ounds of milk con- 
taining 109S.1S ]>ounds of fat, e(]uivalcnt to 1317.S2 ])ounds of 
hutter. These records established for this breed the world's cham- 
pionship in butter production — held for about a year. 

The following are the best official yearly records made up to 
December 15, 1920, by this breed : 

Lradivfj Cntrs in Ihf* Krveral C'lasS'S of thr Adraiiml f'rginter 
<'liiss A — Fi)'c Yrtirs >ind Orrr 

I,bs^^nlk Lbs. B.F. 

Countess Pnie 4'AlSr, A. R (mw lS62i;.9 110.3.2S 

Jlurne Cowan 1!»597 A. R. 1906 i-tOOS.O 1098.18 

May Rilma 22761 A. R. 1726 19673.0 1073.41 

Nella Jay 4th 38233 A. R. 3194 20709.9 1019.25 

Langwater Kancy 27943 A. R. 1826 1S783.5 1011.66 

Lancrwater Hope 27946 A. R. 1978 19882.0 1003.17 

Yeksa's Tops of Gold's Fannie 22362 A. R. 2394 . . 19794.9 981.53 

My Fancy of Falcon's Flight 42999 A. R. 7296 .... 1S214.7 979.11 

Spotswood Daisy Pearl 17696 A. R. 790 18602.8 957.38 

Julie of the Chene 30460 A. R. 2752 17661.0 953.53 

Ctasf: B — Four and One TTnlf Ynii-a Id Fire Years 

Marshie D. V. 67481 A. R. 6858 14729.9 915.05 

Dairymen of Pinehurst 24656 A. R. 8443 17285.3 910.67 

Julie of the Chene 3046O A .R. 2752 15174.2 827.26 

Langwatcr Cleopatra 47043 A. E. 4637 15364.7 792.51 

Lady Lesbia 25142 A. R. 1348 13582.8 787.03 

King's Alberta 33788 A. R. 2555 13954.9 785.61 

Pandora's Valentine of Rich Keck 27622 A. R. 1742. 14341.6 784.22 

Glenanaar of the Glen 23619 A. R. 1907 16813.1 780.66 

Ina's Grace 49724 A. R. 7399 13502.5 775.04 



SCALE OF POINTS 71 

iiiDniiiary of 10,003 Advanced Register Records 

Records Lbs. Milk Lbs.B.F. Percent. 

Class A 2971 10322,21 513.74 4.!»77 

Class B 639 9816.07 49-1.03 4.999 

Class C 789 9479.00 477.05 5.032 

Class D 853 9179.80 464.32 5.058 

Class E 1006 8456.65 427.35 5.053 

Class F 1195 8176.98 412.75 5.047 

Class G 2580 7927.90 395.30 4.986 



10033 9068.27 454.06 5.005 

iSvulc of I'uiiits for Hulls 

Amilviniciil iSlructurc Indicatinij Duirij (Joiifoiiiiiiliun 

Constiiulion and Hymmetrij. 

Head: Clean cut, lean face, wide mouth and muzzle, wide open nos- 
trils, and full bright masculine eye. Broad between the 

eyes and dishini; S 

Horns: iSmall at liase, medium length, not too spreading 1 

Neck: Long masculine neck with strong crest and clean throat. . . 4 
Witliers: Chine rising above shoulder blades that are moderately 

thick and not course 3 

Back: Straight from withers to liip,-, S 

Hips: Wide apart, not too prominent 2 

Rump: Long, continuing with level of the hack, also level between 

hip bones and pin bones (> 

Thurls : Wide apart and high -1 

Chest : Wide and deep at heart, least depression possiljle back of 

slioulders (i 

Bodi/: Deep and long, with well-sprung ribs wliirji are wide apart. 

Thin arching flank 10 

TJiifjlis: Tliin, incurving seen from side, ami wide apart from rear 2 
Legs: Comparatively short, clean, wide apart and nearly straight 

when viewed from behind, squarely set under body 2 

Hide: Loose and pliable, and not thick, with oily feeling 5 

Tail: Neat and firm setting on, long, good switch 1 

Rudimentary Teats: Teats wide apart and squarely placed 3 
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Milk Veins: Long, crooked, Ijrancliing and prominent, with large, 
deep wells 

Secretions Indicating Color of Product: 

Indicated by the depth ot yellow, inclining toward orange, of 
the pigment secretion of the skin on tho tody generally 
and especially discernible in the ear, at the end of bone 
of tail, around the eye, on the scrotum, and inside of 
tliighs, and at base of liorn. Hoofs and liorns amber 
colored '^" 

Color iitarlings: A shade ot fawn with whit£ markings 5 

Sixe: Mature bulls about 1600 lbs 6 
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Scale of Points for Cows 

Anatomical Structure Indicating Dairy Conformation 

Constitution and Hymmetry 

Head: Clean cut, lean face, Avide mouth and muzzle with open 

nostrils, full bright eye with gentle expression. Forehead 

long, broad between the eyes and dishing 6 

Horns: Small at base, medium length, not too spreading 1 

Ncch : Long and thin ; clean throat 2 

Withers: Chine rising above shoulder blades that are moderately 

thick and not course 'i 

Back : Straight from withers to hips 8 

Hips : Wide apart, not too prominent 2 

Hump: Long, continuing Avith level of the back, also level between 

hip and pin bones 5 

Tliurls : Wide apart and high 2 

Vliest: Wide, and deep at heart, with least depression possible 

back of the shoulders 4 

liody : Deep and long, with well-sprung ribs which are wide apart. 

Broad loin. Thin arching flank 10 

Tliighs : Thin, incurving seen from side, and wide apart from rear 2 
Legs: Comparatively .short, clean, wide apart and nearly straight 

when viewed from behind, squarely set under body 2 

Hide: Loose and pliable, and not thick, with oily feelino- 3 

Tnil: Neat and firm setting on, long, good switch 1 

Tedder : Veins prominent o 

Attachment to bcKly long and wide o 
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Extending well forward 5 

Level and well up Ix'liind 4 

Teats of good even size, well apart and squarely placed 5 

Milk Veins: Long, crooked, liranching and prominent, with large 

deep wells 4 

Secreiions Indicating Color of Product: 

Indicated by dcptli of yellow, inclining toward orange of the 
pigment secretion in the skin, on the body generally, and 
especially discernible in the ear, at the end of lx)ne of tail, 
around the eye, on the udder and teats and at the base of 

horns. Hoofs and horns aml^er colored 20 

Color Markings: A shade of fawn with white markings 2 

Si::e: Mature cows about 1100 lbs. in milking condition 5 
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QUESTIONS 

. L Under what name were Guernsey cattle known when introduced into 
England and America ? Why ? 

2. What stock probably furnished the foundation for Guernsey blood? 

3. What blood element probably was introduced into Guernsey Island but 

not into Jersey Island? 

4. Trace the PJiine River from Switzerland to the Xorth Sea. 

5. Locate the Channel Islands, Guernsey Island. How large is it com- 

pared with the county in which you live? 

6. RTiat is the color of a well marked Guernsey? ^A^iat undesirable color 

occasionally crops out? What should be done with such animals? 

7. How large is an ideal Guernsey cow? Bull? 

8. What is the disposition of a Guernsey cow? 

9. What should be looked for in the matter of calves? 

10. How much milk and what percentage of fat ought a Guernsey cow to 

yield? 

11. Compare milk yield and fat grade with Holsteins and .Jerseys. 

12. XMiat may be said regarding the color of Guernseys' milk and butter? 

13. What seem to be the particular places into which the Guernsey cow fits? 

14. When and how were Guernseys introduced into America? 

15. W^hat states are now most interested in them ? 

16. When and under what conditions was the advanced registry adopted 

for this breed? 

17. What are the milk and fat requirement for admission into the advanced 

registry? 

18. Name the cows having the five highest records. 

19. How much did each produce? 

20. What is the record in milk and fat and percentage of fat of the average 

of all the advanced registry cows ? 



CHAPTER X 

THE JERSEY 

The Jersey is the most refined present representative of the 
race of cattle whicli developed in southern Europe. She is 
probably related very distantly to the ancient stock of Switzer- 
land. As agr'icultural development moved northward it is 
highly probable that the animals common in the south were taken 
northward to form the stock of ancient Xormandy and Brittany, 
and that these in turn were the source of the stock for Jersey 
Island, which place became the home of the breed that bears its 
name. Little exact information is i>btainable regarding the 
manner of handling or the characteristics of the early ancestors 
of the Jersey breed. 

Home Conditions. — Off the north coast of France, in the 
English Channel, there is a little group of islands kno\vn as 
the Channel Islands. In order of size, they are Jersey, Guern- 
sey, Aldemey, and Sark. These belonged to Xormandy before 
the Conquest of England when AVilliam the Concpaeror, in 1065, 
made his famous invasion. The sovereignty over the islands fell 
to the people who later developed the British Empire. Thus 
we find that the islands, which lie so close to the French coast 
and are peopled largely by folk of French characteristics and 
with the French language, still owe allegiance to England. Their 
aifiliation, however, is unique and pei-mits of certain liberties 
in respect to self-government which are eirjoyed by few of the 
provinces. 

In I7fi.3 and again in 1789 laws were passed in Jersey Island 
prohibiting the importation of cattle except for slaiTghter. The 
law has been modified slightly a few times since, but has been in 
force, and been enforced for more than a century and a half 
since, and is still looked upon as an exceedingly valuable law. It 
was done to safeguard the health of the cattle on the island, 
but has been of even greater value in preserving the purity of 
blood and permitting the development of one of the most valuable 
breeds of cattle in the world. 
74 
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The island itself is oiilv cloven miles lung, bv nine nuk"< 
wide. It lias a total area (if almiil :',',), .">()(l acres, (if wiiicli 
25,000 are tillable. The population of 00,000 is engaged 
largely in tnick gardening, making a specialty of early potatoes. 
The cow, however, has been given ninch attention and is an 
important source of revenue. There are about 10,000 cows on 
the island, or one for every two and onedialf acres of cultivated 
land. 




FtG. 26. — Imp. Oxford Majesty. A champion both on Jeraey Island and in Airerica. 
Note strong back, rugged build yet a conformity to the dairy type. (Owned by White 
Horse Farms, Paoli, Pa.) 

IMPEOTEMENT FEOM WITHIN 

Early writers on agricultural topics mention the cows of the 
island as being very ununifomi in every respect ; some verj' 
beefy; some were flat and with but poor constitutions, while 
yet others were fairly s^mimetrical daiiy cows. 

It is evident, however, that the essential merit of the stock 
was recognized, since improvement was sought by selection within 
the blood rather than by introduction of such outside elements 
as were obtainable on the continent (Fig. 26). 

Systematic improvement began in 1834- when a score card 
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was adopted to be used at the second annual fair held by Jersey 
Royal Agricultural and Horticultural Society. This is the first 
record of the application of the score card system in judging. 
The scale of points has been modified from time to time, but 
has served well to bring about unifonnity and refinement com- 
bined with useful characteristics. 

The plan of registration on the island is unique. " Cows 
are registered as pedigree stock and foundation stock; bulls as 
pedigree stock only." Within twenty-four hours after a cow 
drops a calf the owner must notify a representative of the 
Department of Agriculture, who must satisfy himself that the 
calf in question was actually bom from the cow claimed by the 
owner to be its mother. A certificate is then issued showing 
the birth of the calf. This certificate, together with one from 
the owner of the sire of the calf, is then filed with the secretary 
or the registrar. This is called preliminary registration. Ex- 
aminations are frequently held for the qualifications of these 
registered cattle. If the young animals are growing into form 
such as to indicate future high quality they are passed as " com- 
mended " or " highly commended," and those commended ani- 
mals are at two years of age entered in full registry under the 
number and name by which they may be imported to America 
and transferred to the American Jersey Cattle registi-y. Ee- 
jected animals may be entered in examination later and, if satis- 
factory, be approved. 

In the case of males, the dam must be shown and her qual- 
ities are taken together with those of the little bull, and he is 
either rejected or passed, according to quality of both (Fig. 27). 
An individual breeder is not compelled to use fully registered 
sires, but the pressure has been so strong that most of them have 
complied with the judgment of the committee of five; have disr 
posed of the rejected animals ; and bred to the approved. This 
system has certainly developed a wonderfully uniform and 
beautiful breed. On the island little attention was paid to 
the making of butter records, further than one day tests at fairs, 
until 1912, when milk and butter record keeping, very much as 
the Eegistiy of Merit in America, was instituted. 
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The animal has meant much in the development of Jersey 
Island, and is still a potent factor in its industrial affairs. The 
Jersey, like the Holstein cow, is pastured at the end of a long 
rope. The forage in Jersey, however, is more scanty and 
richer in character than it is in Ilolhand. This may he due to 
the fact that the island is raised nicely above sea level and that 
the north side is considerably higher and more abrupt than the 
southern, thus forming a southern slope which warms very 
rapidly in the direct rays of the sun. The Jersey at home is a 




FiQ. 27. — The champion Jersey bull, Nobles Eminent Lad. 

Talfurries, Texas.) 



fOwned by E. C. Lasater, 



pet, is handled very largely by the wodien, and is carefully fed 
on grass, parsnips, carrots, and odds and ends from the garden. 
Comparatively small amounts of grain are fed. 

Body Characteristics. — The color of the Jersey is not looked 
upon as an essential feature of the breed. Consequently, varia- 
tion is found. Some are of a creamy white, while a few are 
foiTud that have large yellow or orange spots in a field of white, 
quite similar to the Gueriiseys. The majority, especially in 
America, have almost solid color of varying shades, from a light 
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silvery gray or fawn, through various shades of rich red, to a 
seal brown, almost black. In size the Jersey is one of the small- 
est of the dairy breeds (Fig. 28). Mature cows should weigh 
in the neighborhood of 900 pounds, while the bulls may vary 
between 1300 and 1700. The Jersey calf at birth weighs from 
50 to SO pounds, and though healthy, is quite a baby to raise. 
The Jersey heifer matures at a very early age. Care m^^st 
be taken to prevent too early breeding. The fact that they 
will breed early is sometimes an advantage, however, in that 
there is a shorter period of unprofitable feeding. The intelli- 
gence of the Jersey cow is remarkable, and her affectionate qual- 
ities endear her to those who love stock. This same quality, 
however, is a disadvantage when she is in the hands of one who 
is rough or boisterous, or generally unfriendly. ^\Tleu roughly 
handled the Jersey is more likely to resent the ti-eatment than a 
cow of less sensitive organization. Thus we have conspicuous 
examples of cows which did exceedingly poorly under one man- 
agement that proved to bo wonderful producers in the hands of 
another. 

Dairy Characteristics. — The Jersev is the most hio-hlv 
specialized dairy cow in America. She is not conspicuous for 
the cpiantity of milk (Fig. 28), but rather for the rich quality 
of it. The average fat test of the milk of this breed is not far 
from five and oneTialf per cent, while many individuals produce 
milk with as high as six and even seven per cent fat. During 
the earlier days of dairying the Jersey was knowm as the cow 
for the "' butter dairy.'' Her milk was so rich that only sixteen 
to nineteen pounds would be required to make a pound of butter, 
whereas twenty-five or more pounds of the milk of other breeds 
would be required to equal it. Xot only is it rich in fat, but the 
globules are comparatively large in size. This fact facilitates 
quick and tliorough creaming by gravity. There will be less 
fat washed in the skim milk, under the old system, with a Jersey 
than with breeds yielding smaller fat globules. The condition 
still I'cmains but its importance is now negligible when the 
centrifugal cream separator is used. The milk of the Jersey 
produces cheese of very rich quality, even more fatty than the 
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trade generally cares to pay for. A small quantity, however, 
added to tlie milk of the llolsteiu has a marked improving effect 
in either cheese or market milk. The fact that the globules of 
fat are one-nine-thonsandth of an inch in diameter instead of 
one-twelve-thousandth of an inch need not deter any one from 
choosing such milk as an infant focKl. The percentage and total 
quantity of fat fed a child is so much more important than the 




Fig. 2S. — Sophie 19th of Hood Farm. 189,7.5.8. Long-diatance champion Jersey cow, 
completing her ninth official year's record with a production of 10,-300.9 pounds of millc. 
566 pounds fat. Holds nine-year record of 110,93.S pounds milk, 6.3-54.6 pounds fat, equal 
to 7,943.2 pounds or nearly four tons of butter. Bred, owned and tested by Hood Farm. 
Lowell, Alass. 

size of the fat globule that the size may generally be neglected 
entirely. ( See chapter on llolsteins for more of this. ) 

Introduction to America. — Jersey and Guernsey cattle ^vere 
taken to England at an early date and there known as Aldeniey 
cattle, since they had come from the Alderney or Channel group 
of islands. As early as 1815 cows were imported from the 
Island of Alderney, and in 1818, and again in 182.5, animals of 
this blood were brought to America, either from England or, less 
likelv, from the Islands. These animals were known as Alder- 
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iieys, but tlieir blood was not kept pure. They furnished the 
foundation stock, however, for much of the region in the 
southern states. In 1851 a few Jerseys were imported into 
Massachusetts and in 186S a few animals were brought to Mon- 
treal, Canada. From these importations have descended many 
of the most famous producers in this country. From about IBYO 
to 1890 importations were numerous, then for a period few 
were brought over. At the present time there are several impor- 
tant annual importations. The interests of the breed in America 
are looked after by the American Jersey Cattle Club. It was 
formed in 1808. There have now been registered in America 
about 300,000 Jerseys, of which one-quarter were bulls. Jerseys 
are now to be found in every state (Fig. 30) and in practically 
every county of most of tlie states. The Jersey has also been 
introduced into most of the civilized countries, but is most 
popular in England and America. 

Island Versus American Type. — It was comparatively early 
in the improvement of the Jersey breed that representatives were 
first imported to America. These were for the most part handled 
by practical lovers of the breed. Descendants from these early 
importations have been formed into a more or less well-defined 
type usually spoken of as the "American type,'' because developed 
in this country. These cows are comparatively large, straight, 
almost coarse, and decidedly plain, compared wdth the present 
highly finished animal of the island. The majority of the high 
records for production in this country are held by representatives 
of the so-called American type. The island type of Jersey is 
100 to 200 pounds lighter in weight ; very much more refined in 
texture and feature, and is now marked by having a compara- 
tively short head with dished face. These animals are more 
sj-mmetrical than those of older American breeding, not only in 
top line, but also in udder development. While many of the 
large records are held by the American type it does not in itself 
prove that this type is essentially more productive or econom- 
ical. Animals of recent importation have gone more largely 
into the herds of wealthy owners who in the past were not pri- 
marily interested in large milk records or economy of milk pro- 
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Fig. 23 — Fnanfial Daisv. A champion American type Jersey cow Xote deep body, well- 
balanced udder. tortuou3 milk veins. (Owned by White Horse tann, Faoli, Fa. I 
Fig 30 —Bright Princess Jollv Girl. A prize-winning Island type Jersey cow belonging to 
Geo. T. Slade, St. Paul, Minn. 
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diTction. This has left the field comparatively open to the 
smaller owner who is more likely to he a practical milk producer. 
There are likewise a larger numher of the American type of 
animals availahle for contest purposes ( Fi,i;\ -!'J). 

Extremes of these two types are almost, if not quite, as far 
ajiart iu character as are the modem Jersey and the relined 
(hiernsey. Certain it is that the extremes of the two types 
should not usually he mated, for the same reason that 1he Jersey 
and the llolstein should seldom he crossed. '.fhey are too unlike. 

AVhile the American type is thoui^ht to he ]iossessed of 
greater constitutinn than the mure highly refined island type, 
one must he careful that hasty conclusions arc nut di'awn iu 
the matter. 

Constitution a Relative Term. — f'oiistitution is the ahility 
of the animal to do its life work, (.'onstitutiou is, in part, the 
relation hctween the power of the heart of the animal to pump 
hlood throughout its system and the power of its lungs to purify 
the hlood, compared to the resistance which the Ijlood is to meet 
in coui-sing through the bodj'. A large strong heart ^^'orking 
against a hody filled ^vith fat might he strained far more than a 
heart of only two-thirds the actual ])Ower working iu a hody 
where the arteries are not closely surrounded hy fat hut are 
elastic and can expand with every throh. AVith this view of the 
matter we ai'e not surprised to see tlio angular little -lersey Avork- 
ing nervily and profitably until IG and even 20 years of age. 
This matter is even better illustrated in the case of horses. The 
large, well-rounded horse is often outt'lassed at continued hard 
work by one of a thinner, nervier make-up. 

Beef Characteristics. — This breed has ncA'cr made any claim 
to true beef-making qualities, nor even yet has there been any 
tendency to make of it a so-called dual purpose breed. Genera- 
tions of selecting for dairy purposes have produced in the Jersey 
an animal wonderfully well adapted to milk prodiiction. It wih 
fatten I'eadily enough, but docs not place the gain Avhere it A'idll 
1)0 most valuable, nor yet is the meat of quite so high cjuality as 
that produced by a breed Avhich has for generations been trained 
for beef production. The fat of Jersey beef is likely to be rather 
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too higlily poldiTcl for most lr;ul(\ mid is, jilaced in patches ;ind 
layers mUside of the iiuisek' rather than heini;' hiielv distrihuted 
through the tissue as in the case of higli-type heef animals. To 
consider the Jersey t-ow as worthless for heef, however, is 
incorrect. (See page 43. ) 

Adaptations. — As a hreed the .Jersey will produce butter 
fat more cheaply per pound than any other hreed. This is due 
to several conditions. 

first, she will eonsirnic more feed in p)ro]Mirti(-)n to her size 
than will the larger breeds. 

Second, the solid matter of her milk carries a much higher 
percentage of fat and a less proportion of non-fat. When liutler 
fat is worth in the neighborhood of thirty cents a pound, the 
sugar and casein of milk are worth four and a half to six cents 
a pound. Xaturally, therefore, that animal which converts her 
feed into a substance with a higher percentage of the more valu- 
able materials will have the advantage over one which produces 
so nimdi cheap milk solids. This being the case, we must expect 
that on systematic dairy farms where the production of butter or 
cream is the first aim of the dairy and where kindness and com- 
fortable care can be assured, the -Jersey cow will be found rather 
more profitable than some other breeds. 

Third, the Jersey is particularly well adajjted to meet the 
climatic and feed conditions of our southern states, the common 
stock of which is already largely of the Jersey blood. It would 
seem that she might well become the common cow for the southern 
farmer, although the small size of the .Jersey need not deter the 
northern dairyman from keeping her, for good buildings can 
make STimnier temperatures at any season. 

A fourth place for the .Jersey is as a to-^vn cow. She con- 
siunes less total feed, occupies less space than other breeds, and 
yields enough milk, and that of the highest quality. 

Improvements Needed. — Aside from the common imper- 
fection of form, such as sloping rump' ( Fig. 31), and of function, 
such as being occasionally only moderately vahiable as dairy 
animals, the present status of the Jersey is important, especially 
because of the two more or less well defined but radicallv differ- 
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ent types of piive bred, registered Jerseys on the mai'ket, the 
crossing- of wliicli is liable to produce very nnsymnietrical and 
otberwise undesirable animals. IJelief from the situation can- 
not well take place until the breedei'S settle upon some type and 
size as the goal toward which to select and lireed. At present 
some .Tersey breeders contend for a small, beaxitiful animal and 
others f(ir a larger, less nervous, even though coarser, beast. This 
iiuibility t" get t<ig(.'ther on the matter has prevented the extension 




Fig. 31. — A poor rump and fore udder but a good producer for all (Iiaf. Rosalind of Old 

Basing. 

of the Jersey to as wide a held as might other-wise have been 
claimed by it. 

Testing System. — In IS 84 the system of making seven-day 
tests was inaugurated for the Jerseys. These were made in 
private, and later oath was taken as to correctness. Mature 
cows producing fourteen pounds or more of butter per week 
-were found and said, thereafter, to be in the fourteen-pound list 
These private records, like those reported for the Holstein cows 
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during the earlier davs of tlio lirocd in this country, were prob- 
ably correct, but people naturally bad little confidence in tbeni. 
In 1903 the " Ee-ister of Merit " was established and the rules 
so changed as to reipiire a verificatiou of the yield, by means of 
the Babcock test. The advanced records of Jerseys are now 
being supervised by representatives of the Agricultural College 
or Experiment Stations of the various states and, like the records 
of the advanced registry of the Ilolstein and Guernsey, are as 




Fig. 32, — A cnampion Jersey heifer, eighteen months old. Cupid's Noble Fontaine. 
(Owned by Geo. T. Slade, St. Paul, Minn.) 

nearly correct and free from error as can well lie made. The 
Jersey requirements for registry of merit are the same as the 
Guernsey. 

Records. — Although the Jersey has been perfected until she 
is a beautiful and atfectionate animal, her production has not 
been overlooked. As a breed the Jersey is a wonderfully econom- 
ical and constant producer (Fig. 32). 

" The records of other breeds than the Jersey are sometimes 
computed on the basis of butter eighty per cent fat, instead of 



)) 



86 THE JERSEY 

oiglity-tive per cent. Eii;lity per cent fat is the legal standard 
of butter in tlie stales nf ( 'alifuruia, ('nldrado, Iowa, Kansas, 
New Hampsliire, Ohio, Sontli Dakota and Utah. For the pui^ 
poses of comparison with claims made on behalf of cows of other 
breeds, a list of the Jersey pacemakers is appended hereto with 
yields computed on the basis of eighty per cent fat in the butter. 

I'm lli<llil!<l .lrr>:r!l Mill.- I.'rrnnh. All A f/CS 

Narno and n. It. Xo. Milk Fat Age 

]'aKsport -linU^ l!)li!J4.S S:j<).2n 7-U 

I'Jiiiiiient'fi Bess -^dDTlO ISTSi.il ilOi.SO 7-2 

I.ass 40tli of Il(.(i(l Farm i^.'Mfi-i . . 18661.4 S.14.!10 r,-ll) 

ilt'lia's Rilma 249446 lS25rj.S Til3.44 ) 1-10 

Lucky Farce 208177 18014.0 !»3S.7r> 8-3 

KocUette's Princess 2r.3S3:3 17891.1 1133.34 8-1 

J'oppy's Dortlia .37Sri20 17804.1 9!I4.2,-) 3-4 

Lass 66tli of Hood Farms 27ls:i6.. 17703.7 010. Oo ,3-9 

Successful Queen 278743 17580.9 847.86 7-0 

So]iliie lOtli of IfofMl Farm 180748 , 17.''..".7-7 099.10 7-11 

Eighi Highest Jcrscij Put llccords, All Ages 

Plain Mary 268026 1. ■,2.16.1 1040.08 S-11 

Vive La France 31 9(il6 1:1271.8 1030.29 5-11 

Vive La France 319616 14925,7 1031.64 4-7 

Sophie's Agues 296759 16212.0 1000.07 6-1 

Sophie 19th of Hood Farm 189748. 17557.8 099.10 7-U 

Poppy's Dortha 378520 17804.1 994.25 .3-4 

Spermfield ("Iwl's l^va 193934 ... 16457.4 093.30 8-7 

(11(1 Man's Darling- 2ud 310617 ... 14631.0 983.68 4-5 

It should be observed that although the quantit}' of milk 
yielded is far less than is shown in an earlier chapter for Hol- 
steins, the quantity of butter fat far more nearly appi'oaches the 
production of the other breed, x^either is the total (jiumtity 
produced the criterion, since the cost of ])roduction is quite as 
important as the yield. I'hc Jersey may be said to be the eon- 
verse of the Ilolstein in the matter of milk production. The 
Jersey produces a comparatively small quantity of the richest 
milk, while the Ilolstein produces the largest amount of com- 
paratively " lean " milk. 

Scale of Points. — The scale of points for cows now in use 
for the jierfecting of the lireeil was ado]ited in 1915 and follows: 



SCALE OF POINTS 
Scale of I'oi)ils for Jiiflrjitig tlir Jersey Goto 

Counts 
Dairy Temperament and Consiitution. 

ilead 7 : 

A — ^MediTira size, lean; face dished; liroad between the 

eyes ; horns mcdinni size intnrving 3 

B — Eyes full and plaeid ; ears medium size, fine, carried 
alert; muzzle liroad, with wide open nostrils and 

muscular lips; jaw" strong 4 

Neck 4; 

Thin, rather long, witli clean throat, neatly joined to head 

and flioulders 4 

Body .37: 

A — .Shoulders light, good distance through from point to 
point, but thin at withers; chest deep and full between 
and just liack oi forelegs 5 

B — Pdbs amply sprung and wide apart, giving wedge 
shape, with deep, large abdomen, lirnily held up, with 
strong muscular development 10 

C — liack straigiit and strong, witli prominent sjjinal 

processes ; loins In'oad and strong 5 

D — Bump long to tail-setting and level from hiji-ljones to 

rump bi iiics 6 

E — Hip bones liigli and wide apart 3 

F — Thighs flat and wide apart, giving ample room for 

udder . 3 

G — Legs proportionate to size and of fine quality, well 
apart, with good feet and not to weave or cross in 
walking 2 

H — Hide loose and mellow 2 

I — Tail thin, long, with good switch, not coarse at setting- 
on 1 

MammorT/ Derrjopmcnt 
Udder 2R: 

A — Large, flexible and not fleshy 6 

E — Broad, level or spherical, not deeply cut between 

teats 4 

C — Fore udder full and well rounded, running well for- 
ward of front teats 10 

D — Bear udder w-ell rounded and w^ell out and up behind. . . 
Teats .8: 

Of good and uniform length and size, regularly and 

squarely placed 8 
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hlcale of I'oinis for J udijhuj Ihc Jcrscij Voio {contiiiurd) 



Sfudnnt's 
Counts ycore 



Milk \eins 4: 

J^arge, long, tortuous and elastic, eiitoring large and 

numerous oriliccs . ■ ■ 

Size 4: 

:Mature cows, SOU to lOUO pounds 

(iciu'ral Ajipearancc lO: 

A symmetrical lialancing of all the parts, and a projiurtion 
of parts to each other, depending on size of animal, 
with the general appearance of a high-class animal, 
with capacity for feed and productiveness at pail. . . ■ 



Total 



10 
100 



,Sculc of Points for Juihjing Jcrsaj Bulls Counts ^^Hcore' 
Head 10: 

A — ISroad, medium length; face dished; narrow between 

horns; horns medium in size and incurving 5 

]i — .Muzzle broad, nostrils open, eyes full and bohl ; entire 

expression one of vigor, resolution and masculinity .... 5 
Neck 7 : 

jNIedium length with full crest at maturity, clean at 

throat 7 

A — Shoulders full and strong, good distance througli from 

point to point, with \\'ell dellned withers; chest deeji 

and full between and just back of forelegs 15 

B — liarrcl long, of good depth and breadth, with strong, 

rounded, well sprung ribs 15 

C — I'ack straight and strong 5 

1) — lUimp of good length ami proportion to size of body 

and level from hip bones to riunp bones 7 

E — Loins broad and strong; hips rounded, and of medium 

width oom]iarcd with female 7 

F — Thighs rather Hat, well cut up behind, high arched 

flank 8 

G — Legs proportionate to size and of fine quality, ^vell 

apart with good feet not to weave or cross in walking 5 
Piudimentary Teats -: 

Well placed 2 

Hide '2: 

Loose and nudlow 2 

Tail 2: 

Thin, long, reaching the hock, with good switch, not 

coarse or high at setting on . 2 
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Hcah' of Foinis for Judging Jersey Bulls (conlinurd 

Coun 
Size 5 : 

Mature bulls, 1200 to 1500 pounds 5 

General Appearance 15: 

Thoroughly masculine in character, with harmonious 
blending of the parts to each other; thoroughly ro- 
bust, and such an animal as in a herd of wild cattle 
would likely become master of the lierd by the law 
of natural selection and survival of the httest 15 



) 

Student's 
tH Score 



Total 



100 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19, 
20, 
21, 
22. 
23. 

24. 
25. 
26, 
27, 
28, 



QUESTIONS 
Where did the -Jerseys originate as a breed? Upon what foundation 

stock? 
Wliat law was most valuable in establishing this breed? 
How large is Jersey Island? 
Where is it located? Find it on the map. 

For what jjroducts, other than cows, is the Island of .Tersey noted? 
How was improvement in the breed brought about ? 
What is the present plan of registration of cattle on the island? 
Tell how the Jersey on the island is handled and fed. 
What is the color of pure-bred -Jerseys ? 
What are the average sizes of cow and bull? 
How large is a Jersey calf at birth? 

What may be said of the intelligence and the afiectinn of the -Jersey? 
When may these good qualities prove a disadvantage? 
What quality of milk do Jerseys produce? 
How was the richness of Jersey stated before the lialjcock test wa£ 

inv ented ? 
Under what conditions may the larger fat globule lie of value? 
When were -Jerseys first imported into America ? 
How widely distributed is this breed at the present time? 
What is meant by American type Jersey ? 
How do they differ from the Island type -Jersey? 
\^Tiat precaution should be taken in mating -Jerseys? 
What is constitution? 
Why can -Jerseys produce butter fat cheaper per pound than any other 

breed of cows in America? 
W^hat are her particular adaptations? 
\Miat improvement is most needed in the Jersey breed? 
What is the "register of merit''? 

What is the best year's record for a -Jersey? What cow holds it? 
Compare the Jersey and Holstein breeds. 



CHAPTER XI 

AYRSHIRES 

Origin. — In comparison with tlie Ilolstein and Brown Swiss, 
which are virtually the pure descendants of the cattle of an- 
ti(juity, or even with the Guernsey and Jersey which are modi- 
fications of tho more or less mixed foundation stock, the Ayrshire 
hrecd of cattle may be said to be " man made." It is the 
youngest dairy breed of importance. In the Shire or County of 
Ayr, southwest Scotland, there lived in the early eighteenth 
centur}' a number of farmei-s ^vluy seemed to have l^ecome con- 
vinced that their stock would admit of improvements, and set 
aliout td do it. 'i'hc animals of iTT)!) are described as undersized, 
ill-fed, irregular, and as producing but little milk. They were, 
however, extremely hardy. They were undoubtedly the domes- 
ticated representatives of the aboriginal wild cow of that region 
and related to the West Highlands in that respect. In the 
mountains of AVales there are still to be found small black, ex- 
tremely hardy, wild cattle and in England there are still a few 
specimens of an aboriginal wild white cow. During the latter 
half of the eighteenth century there was a strong movement 
towards the improvement of all neat oattle. These cattle were 
improved largely by crossing in other better developed breeds, 
.lust when certain bloods were introduced is not accurately 
recorded, but it was evidently the early introduction of the blood 
of the old Teeswater breed, later knovm as Durhams, and still 
later more widely knowm as Shorthorns, that gave scale to the 
hardy little native cattle. At this time the Teeswaters were 
large, rather beefy and not particularly well refined. Their 
cross with the little, nervy, native stock must have produced a 
iii-cat mixture of characteristics!, for soon, it is believed, there was 
an introduction of breeding cattle from Holland, animals pos- 
siljly the red and white Hollandish. This was evidently done to 
improve the milking qualities, but with such a mixture, the breed 
Ijccami^ too large and lacking in thi' nimble grazing qualities 
necessary for the Scottish hillside pastures. At this juncture it 
is thought that there was introduced the blood of Jersey char- 
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aeter to add refinenu'iit, to rediico the size, and yet to hold the 
milking qualities. The West Highland, Guernsev and Devon 
bloods were ]irol>abl_v introduced into^ a few lici-ds, hut whether 
any appre<'iable amount of the hlood of the later has l>een handed 
down in those animals that formed the Ayrshire is doubtful. 

Home Conditions. — The laud in the country of Ayr, Scot- 
land, rises from the ocean on the west, rapidly into the moun- 
tains 2000 or more feet in height. Though cold in winter, the 
climate is not hot in siminier. Plentiful rainfall keeps the 
grass on the clay pastures abundant. Thus the Ayrshire cattle 
were developed under the cool, ragged conditions where grazing 
ability was essential. 

The birth-place of the Ayrshire breed of cattle in close 
jiroximity to the magnificently developed beef breeds of both 
Scotland and England doubtless bad its influence in the develop- 
ment of s^inmetry and beauty in this dairy breed. And certain 
it is that the Ayrshire breeders have set a pace in the matter 
of beauty and poise of the animal which the adherents of other 
dairy breeds find hard to follow (Fig. 33). 

Importation to America. — Early in the nineteenth century 
Ayrshires were brought to Canada and soon after herds Avere 
established in Xew England. Some are thought to have been 
broiTgiit to Connecticut as early as 1S22. Many of the Ayrshire 
herds of the eastern states are the descendants of these early 
importations. Larger numbers of better developed animals were 
brought over later. Importations are still being made. 

Body Characteristics. — The Ayrshire ranks as a middlc- 
weiffht dairv breed, mature cows weighing in the neighborhood 
of 1000 pounds and bulls ranging fi'oni 1500 to 2000 pounds. 
For many years the plump form was held to, in the endeavor to 
retain the beef-making qualities along with the dairy. These 
are now spoken of as " tubby " and as being too plump to be 
ideal representatives of the breed. The present ideal for a cow 
is an animal of greater scale, deeper body, and more angularity 
(Fig. 34). The beautiful, straight back, level rump, long rear 
quarters and s^onmetrical udder are being retained and the 
short teats of the past are being developed past the point of 
criticism. In color the American Ayrshire is often a deep red, 
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st,io;^ked M'itli seal liroAvn, i^iviui;- a brinJle effect, but ranging 
from this to a clear cherry red and white (Fig. 35). The desire 
for white ou the part of tlie Scottish and C'aiiadiaiL breeders 
became current a few Aears ago, with the result that tbe ideal 
aninmls of the present are three-fourths or more pure white and 
the remaining part a dark red, often assuming a seal bro^TO 
shade, esiicciaby in bulls. The temperament of the Ayrshire is 
pronounced. The timid, vet forceful and active manner of the 
aboriginal wild stock used as foundation stock many hundred 
years ago still asserts itself. jMost cows of this breed, though 
not vicious, are a little hard to handle, because so headstrong. 




Fir;. 33. — A champinn Ayrshire Bull, Bargonorh Gt\ C 
rufiffed outline.^ and deep cheat. tPnip(.rt> ut Vila 



lirr \i tr Ihi be lutiful and 
-. Hi, "n lul lJu, ft la ) 



Their character must be taken into account in handling them. 
Their grazing qualities are phenomenally good. Their feet are 
sound, their legs are straight and they are bunyant. AVhetlier for 
hillside climbing or nibbling of the short grass in semi-arid west- 
ern prairies, the Ayrsliires lead all other breeds of dairy cows. 
The calves at birth are plump, well muscled and weigh about 
seventy-five pounds. They are quick to stand and easy to raise. 
The heifers do not mature very rapidly compared with the 
Jersey, Ijut sufficiently early for all practical purposes. While 




Fi_, ^^4 — \ t\pKal moiern \^ r hire row The deep body and rugged frame are now 
sought rather than the short "tubby" form. Note the well-balanced udder, good sized, 
welf-placed teats, and the large crooked milk vein. 
Fig. 35. — Imp. Ayrshire bull Duchrae Success. (Owned by the late J. J. Hill, St. Paul, Minn.) 
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not iiiiimiiie to any of the diseases that afflii.'t cattle, tliey are 
more nearly free from them tlian other dairy Ijreeds. They are 
remarkal)le for the reenilarity with which they will l>reed and the 
munher of yeai's tlmt they will keep at work. 

Dairy Qualities. — Most Ayrshires of the present time carry 
too mncli meat t(^ Ije pronounced ilairy animals, thongii the 
present tendency is towards the more extreme dairy type. The 
yield of milk is moderate for its grade, though some very credit- 
able records have heenmade (Fig- 30). An average of twenty- 
four animals reported hy American Expei'iment Stations shows 
a milk yield per year of 0.530 pounds, having .j.Sy per cent 
fat and yielding i.'.")7 pnunds of fat. 

The advanced registry for this breed A\as inaugiirated in 
int)2 with tlie re(piirements as follows: Cows two years old or 
under must produce 0000 pounds of milk containing 214.o 
pounds of butter fat. For each day over two years a 0.00 pound 
increase in fat is demanded and 1.37 pounds in milk, with the 
requirement increasing until at five years of age or older she 
must produce S.500 pounds of milk containing 322 pounds of fat. 
Bulls scoring SO points and having two daughters from different 
dams in the Advanced Eegistrv, or without scorino- 5-1 daughters 
in Advanced Eegistry, are themselves admitted into the Ad- 
vanced Registry. 

The best ten living Ayrshires with official yearly records are : 

No. Lbs. Milk Lbs. Tat Fat W, 

27944 Garclaiigh May ilischief 2.i„3.29 894.91 3..53 

27943 Aiiehenbrain Brown Kate, 4th . . 23,022 917.60 3.99 

22269 Lilj' of Willo\™ionr 22,.i96 9.i5,.56 4.23 

279,50 G-arclaugh Spottic 22,589 816.25 3,61 

22269 Lily of Willomnoor 22,106 888,70 4.02 

47810 Nancy \'\1iiteliall 22,075 858,77 3,89 

36910 Audienbrain Yellow Kate ord . 21,123 888,3.3 4.21 

23853 Gen-anton Dora 2nd 21,023 804,79 3,83 

3.5176 Hendcr.son'.s Dairy Gem .... 20,042 803,71 4,01 

29581 August Lassie 19,582 831,50 4.25 

The above are certainly very creditable records and indicate 
strongly the probability that with more thorough development 
of the deep body and angxilarity sought at the present time, this 
breed will rival the other dairy breeds even more closelv in the 
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future than in the past iu tlio iiiattur uf total production. 
Especially is this indicated by the recent record of 17,974: 
pounds of milk containing 73S.o:i pounds of fat produced in one 
year by the senior two-year-old heifer, Henderson's Dairy Gem 
35176, which is the record for all breeds for the age. 




jTig. 36. — Imp. .Ayrshire cow, Kilnforn Bell 3d. Grand champion for the breed at the 
National Dairy Show, Chicago, 1913. 

Average Yield of Milh and Bittter Fat for all Cows and Bcifrrs That Hare 

Qualified for Advanced Registri/ hSince its Inauguration to April 1',, lO.U 

Lbs. Lbs. Percent. 

Milk Fat Fat 

1461 Mature Co^vs 1 1,33.3 442.74 3.92 

27.5 Senior four-year olds 10,751 442.46 3.94 

309 .Junior four-year olds 10,117 404.33 4.00 

380 Senior tliree-year olds 9,490 380.02 4.01 

.^03 Junior three-year olds 9,010 359,64 3.99 

709 Senior two-year olds 8,767 357.15 4.07 

706 .Junior two-year olds 8,098 326.86 4.03 

4"203 Total cows and heifers 9.863 391.91 3.9S 
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Adaptations. — It is (_'\i(lciit fidiii wliat lias Ijceu said that 
1lic |ihu/e for tliL' ^Vvi'sliirc will, in the luturc as in tlie past, l)« 
JVniiid closely assciciatod with tho luoiuitaiuous sections, but that 
in additidu she is heiiii;' soiii^lit hy tlmsi' farmers of mir west, 
whose stoek must jiraze on the short or^ss pastures of the region 
(if scanty rainfall. The fact that tlic^ Ayrsliire has been known 
and advertised as a vei'y hardy cow, doiiii;' better under hard 
ciinditinns than most or any other breed, has nndonbtedly 
attracted to this lireed men i,\'ho propose to give loose care and to 
sidjjcct the animals to hardships. Xo breed could develop 
rapidly under such nuinagemcut. The Ayrshire is a beautiful 
and a useful criw Avorthy of being lu'pt in greater numl)ers. 



I^nilc "/" I'oiitls fur ■! itihjhu! Ai/r^liirr C'nirs 

Ik'ad 111: 

I'^irclirad. hroad, and clearly delliied 

Hcini^, \vido t-ct oil and inclinini;- upward 

Face, of medium lenf,'tli, slii;litly dished, clean cut, sliuw- 

in<;' vein.s 

]\Iu/.zlc, liroad and strung witlinut eoar-scncss. nostrils 

laivc 

Jaws, wide at the hase and stroiiy 

l']yes. full and liright witli placid expression 

hairs, of medium size and tine, carried alert 

Xeek. line throuuhout, throat idean, neatly joineil to 

head and shoulders, of good length, moderately thin, 

ni'arly free from loosi' skin, elegant in hearing 

Fore (,luart<'rs 10: 

fslionlders, light, gooil dislancc through from point to point, 

hut sharp at withers, smoothly lilending into body 
Chest, low. deep and full Iictween and hack of forelegs .... 

Brisket, light 

Legs and feet, legs straight and short, well apart, shanks 

fine and smooth, joints tirm, feet medium size, round 

solid and deep 

liody 1.3: 

Back, strinig and straight, chine lean, sharp, and open 

jointed 

Loin, hroad, strong and level 

Ribs, long, broad, wide apart and wcdl sprung 



Student's 
Counts Score 
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li!calc of Points for Judying Ayrshire Coivs (continued) 

Counts 

Abdomen, capacious, deep, firmly lield up with strong 

muscular development 3 

Flank, tlim and arching i 

Hind Quarters 11: 

Eump, wide, level, and long from hocks tu pin bones, a 

reasonable pelvic arch allowed 3 

Hocks, wide apart and not projecting above back nor 

unduly overlaid with fat 2 

Pin bones, high and wide apart 1 

Thighs, thin, long and wide apart 2 

Tail, long, fine, set on a level with back 1 

Legs and feet, legs strong, short, straight when viewed 
from behind and set well apart; shanks line and 
smooth, joints firm, feet medium size, round, solid 
and deep 2 

Udder, long, wide, deep, but not pendulous, nor lleshy, 
firmly attached to the body, extending well up behind 
and far forward, quarters even, sole nearly level and 
not indented between teats, udder veins well developed 
and plainly visible 22 

Teats, evenly placed, distance apart from side to side equal 
to half the breadth of udder, from back to front equal 
to one-third the length, length 2% to 3% inches, thick 
ness in keeping with length, lianging perpendicular 
and not tapering 8 

Mammary Veins, large, long, tortuous, branching and 

entering large orifices 5 

Escutcheon, distinctly defined, spreading over thiglis and 

extending well upward 2 

Color, red of any shade, brown, or tliese with white ; ma- 
hogany and white, or white; each color distinctly 
defined. (Brindle m.arkings allowed but not de- 
sirable. ) 2 

Covering 6 : 

Skin, of medium thickness, mellow and elastic 3 

Hair, soft and fine 2 

Secretions, oily, of rich brown or yellow color 1 

Style, alert, vigorous, showing strong masculine character, 

temperament inclined to nervous, but still docile . . 4 
Weight, at maturity not less than one thousand pounds .... 4 

Total 100 
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iVca/e of Points for Judgiiuj Ayrslure Bulls 



Counts 



Student's 
ycore 



Head 10: 

Forehead, broad and clearly defined - 

Horns, strong at base, set wide aiiart, iiicliiiinj^ ii|iwai'd . . I 
Facje, uf medium leiigtli, clean cut, showing facial veins . . _; 

JhizzU', broad and strong without coarseness 1 

Nostrils, large and open 1 

Ja« s, wide at base and strong 1 

Eyes, moderately large, full and bright H 

Ears, of medium size and line, carried alert 1 

Expression, full of vigor, resolution and masculinity .... .'i 
Xcck 10: 

Of medium length, somewhat arched, large and strung in 
the muscles on top, inclined to llatness on sides, en- 
larging symmetrically towards the shoulder, throat 

clean and free from loose skin ID 

Eorc Quarters l^>: 

Shoulders, strong, smoothly blending into body with good 

distance through from point to point and line on top '■> 
Chest, low, deep and full Ijetween. back and forelegs .... y 
lirisket, deep, not too prominent, and with very little 

dewlap 2 

Legs and feet, legs well apart, straight, and short, shanks 
fine and smtjoth, joints lirni, feet (jf medium size, 

sound, solid and deep 2 

liody IS: 

Back, short and straight, chine strongi}' developed and 

open jointetl 5 

Loin, broad, strong and level 4 

Ribs, long, broad, strong, well sprung, and wide apart . . 4 
Abdomen, large and deej), trimly held up with muscular 

development 4 

Flank, thin and arching 1 

Hind Qtuirters Hi: 

Rump, level, long from hocks to piin lujiies .5 

Hocks, medium distance apart, proportionately narrower 

than in female, not rising above the le^■el of the back 2 

Pin bones, high, wide a]>art 2 

Thighs, thin, long and wide apart 4 

Tail, fine, long, and set on a level with back 1 

Legs and feet, legs straight, set well apart, shanks fine and 
smooth: feet medium size, round, solid and deep, not 
to cross in walking 2 



qi:t:.st;oxs 

.S'.a/e ijf Fomts iur Jiidgiiiy .li/riliire BulU I confinufd i 

Count - 

Scrotum, well develojir-il ami strongly carrif-J :j 

Kudimentaries, viiin-, (-tc, teat- of uniiurm .-i/j-, wjuareh- 
placed, wide apart and free from scrotum; vein:? louy, 
large tortuous, with extensions entering large orifices; 
escutcheon pronounced and covering a large surface 4 
Color, red of any shade, hrown, or these with white, 
mahogany and white, or white: each color di.-tinctly 

defined :i 

Covering G: 

Sliin, medium thiclcness, mellow and elastic -'J 

Secretions, oily, of rich lirown or yellow color 1 

Hair, soft and fine :i 

Style, ai-tive, vigorous, -liowing strong masculine char- 
acter, temperament inclined to nervous'ies.s, but not 

irritable or vicious .j 

Weight at maturity not le^s than l.jUU pounds 4 

Total luu 
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8. 

9. 

10. 



f^iUESTIOXS 
Where did tlie Ayrshire develop? 

What blood elements were used in building the breed? 
Describe the native home conditions of the Ayrshire. 
How have the near-by beef breeds influenced this dairy Ijreed? 
When were they imported into America? 
JJescribe an Ayrshire cow. as to color, size, temperament, grazing ability, 

outline and general breeding and handling qualities. 
AMiat conditions seem to call for the Ayrshire cow? 
Is she an intense dairy animal? 
TMiat is the best record to date ? 
How does the average fat produced compare with the other breeds of 

cattle? 



CHAPTER XII 

THE RED POLLS 

The Ke<l rollod cattle are of ancient Enp;lish origin. 
Whether the foundation stock came from the continent with the 
Scandinavian settlers of Suffolk in the fifth century a.d., or 
from some native aboriginal wild stock, A\'ill probably never be 
known. They were developed, however, at a very early period 
in the two counties of Xorfolk and Suff(jlk in eastern England. 
In Norfolk they were beefy and p)Oor milkers, dark red in color 
and hardy. In Suffolk they were of indifferent beef value, but- 
considered as veyy good dairy cows and were without horns. 
The present breed is the result of an amalgamation of the two 
types which was accomplished more than a hundred years ago. 

Home Conditions. — The home of this breed was on low hills 
and marshes. While the soil was not always of the best, the 
climate was mild and moist, thus encouraging ample pasturag-e. 
It is natural, indeed, to expect from such conditions, coupled 
with good care, that the animals should grow large, mature 
early and lie generally responsive. Such is found to be the case. 

Importations to America — While it is thought that animals 
of the Bed Polled stock were brought to this continent with the 
early English colonists at Jamesto'^'sm, A'irginia, because of the 
prevalence in the eastern states of a red niuley cow, it is kno\vn 
that better developed animals of this breed were imported in 
1847 to Massachusetts. From 1ST3 to 1887 large numbers were 
brought over. The Eed Polled Cattle Club of America was 
organized in November, 1883. 

Body Characteristics.— The color of the Eed Polls is a 
solid deep red with an occasional white patch on the udder, 
belly or switch. The size is mediTmi to large, mature cows 
weighing from 1200 to 1600 pounds or more, and bulls from 1800 
to 2100 pounds. As their name indicates, the breed is entirely 
without horns (Fig. 37). In general bodily make-up they are 
not so thick in the neck, back or leg as the beef breeds nor as 
100 
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thin as the mcTe pronounced dairy breeds. They are not so 
anguhxr as many Shorthorns nor as cijinpact as the IleretVird. 
The temperament of Red Polls is somewhat neiwotis but not 
diiagreeably so. Calves weigh from eighty to ninety pounds at 
birth, are strong, easy to raise and mature in medium time c<:irn- 
pared with nther breads. 

Dairy Characteristics. — From the earliest records the .Suffolk 
cattle were kno^^Ti as gc«>:l dairy cijws. It is recorded that some 
whole herds, while on grxid pastttre. W'juld a^'erag'e hve or sis 
gallons of milk pjer day, while a few of the best cows yielded as 
mtich as seven or eight gallons ]ier day. The Xorf^'lk cattle 
with which the Suffolk Avere blended were more on the beef order, 
consequently the modem Eel Polls are probably not as free 
milker- as were the old Stiffolks. The milk, however, i- richer. 

The herd of 3Ir. GaiTCt Taylor, of Enoiand, consisting of 
ninety-eight cows, is reported a- averat:ing .j.'^i' pounds of milk 
in 1?90. while in ISO.j with eighty-seven cows in cijrresponding 
condition as to age. averaged .J-j4o potinds. Lord Rothschild's 
herd at Tring Park, England, has been selected with a special 
view to milk pircHiuetion. Thirty-seven cows, in I'^OG, averaged 
6937 pounds of milk. In smaller herds more riL;idly selected 
for dairy purposes there were even liigher yields i Fig. :> ). 

In America, until recent years, the ijreed has been handled 
more largely l:>y beef fancier- than liv dairymen, yet -onie very 
creditable records have been made. At the Pan-American Model 
Dairy at Buffalo in 1001. this breed rankeil tifth in a class of 
ten of the best dairv breed= I'f the ci:iuntry. ^laiiy three-day 
records of three to four potinds of fat per day have since been 
made at various state fairs. 

The Advanced Registry was inattgtirated in December, 
190S. In this only yearly records are recognized. "" Only such 
cows as have made oiBcially authenticated butter fat records not 
less in amount than 6000 pounds of milk or 300 pounds of 
butter fat in twelve months shall l>e eligible to advanced regis- 
try." In addition : '"A cow to be eligible to entry Avith descrip- 
tion must scale at least eighty points of the othcial scale of 
points and must weigh not less than 1100 pounds.'' 
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This last clause with rGS^icet to size and score could well be 
ouiulated hy every other breed of dair}' cows. 





Fig. 37.— Typical Red Polled hull, Teddj-'s Best, a champion at many fairs, head of the 
herd at Jean Du Luth Farm, Duluth, Minn. 
Fig. 3S. — T^T^ical Red Polled cow, Jean Du Luth Beauty (A. R.), World's champion 
Red Polled cow. Record 20,280.6 pounds milk, S91 pounds butter fat in one i'ear. (Bred 
and owned by the Jean Du Luth Farm, Duluth, Minn.) 
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Official Milk Records — The best ten yearly milk anJ fat 
record? for tlii; breud up to Fel:>riiary lit, lOlG. are as follows: 

Sew -official Yrnrh, or LnctaJi.,,! h'rr-ord.s oi /'"// .Iff. -7 I;,,] foff-v/ Coirs 

Lbs. Milk Lbs. Fat 

31725 Jean Dulntli Beauty 20280.6 SOLTiS 

2S991 Jean Duluth Pear 16598.4 707.24 

243SS Pear 13160.6 00.1,66 

33370 Pu?buna 2nd 1 ] i ifi.-,.4 6nn.9,3 

31787 Jean Dulutli Uorntliy 11614.S 571.46 

26619 Flora 125:u.i,(.i 505. 7:; 

26749 Flo~Me 14-«11,4 567.78 

2637S Diana 2nd 12622.1 546. 8(i 

28991 Jean Dulutli Pear 1353-8.4 546.34 

29276 Goldie 13360.9 544.42 

The he.it record by any one herd has been made bv the 
Jean I)u Luth FaiTn. Duluth. ^Minnesota, with mature cows as 
follows : 



Xo. Cows in 
Herd 

1912 26 

1913 24 

1914 24 

1915 20 ' 

1915 13 = 



Average Lbs 
Milk 


Averace Lb 
Fat 


6529 


26^.00 


7645 


316.27 


9818 


403.50 


10781 


467.20 


11274 


479.93 



Color. 



Scale of Points for JvcJging Red Polled C'o" 



.Student 
Counts i^core 



■ Any shade of red. The switch of the tail 
aijd udder may lie wdiite. with some 
white running forward of the navel. 
Xose a clear flesh color. Interior of 
ears should he a yellowish waxy color 

Objections: An extreme dark or an e.x- 
treme light red is not desirable. A 
cloudy nrise or one with dark spots. 



' Include rc-ords of six heifers with first calf and one incomplete year 
of a mature cow. 

' Include onlv records of mature cows. 
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Scale of Points for Judging Red Polled Cows {continued) 

Countt 

Head Uf medium length, wide between the eyes, 

sloping gradually from above eyes to 
poll. The poll well defined and prom- 
inent, with a sharp dip behind it in 
center of liead. Ears of medium size 
and well carried. Eyes prominent; 
face well dished between the eyes. 

Muzzle wide with large nostrils 

Objections: A rounding or flat appear- 
ance of the j)oll. Head too long and 
narrow. 

Neck Of medium length, clean cut, and straight 

from head to top of shoulder with 
inclination to arch when fattened, and 
may show folds of loose skin under- 
neath when in milking form 3 

Shoulder Of medium thickness and smoothly laid, 

coming up level Avitli line of back. . . G 
Objections: Shoulder too prominent, 
giving the appearance of weakness in 
heart girth, shoulder protruding 
above line of back. 

Chest Broad and deep, insuring constitution. 

Brisket prominent and coming well 
forward 10 

Back and Ribs Back medium long, straight and level 

from withers to setting on of tail, 
moderately Avide, with spring of ribs 
starting from the back bone, giving 
a rounding appearance, with ribs 

flat and fairly wide apart 1-t 

Objections : Front ribs too straight, 
causing depression back of shoulders. 
Drop in back or loin below the top 
line. 

Hips Wide, rounding over the hooks, and well 

covered 3 

Quarters Of good length, full, rounding and level; 

thighs wide, roomy and not too meaty 6 
Objections: Prominent hooks and sunken 
quarters. 



Student'j 
Score 
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Hcale of Points for Judging Red Polled Crjies ( eontinued ) 

Counts 

Tail Tail head strong and setting well for- 
ward, long and tapering to a full 
switch 2 

L€g3 Short, straight, squarely placed, medium 

bone 3 

Objections : Hocks crooked, legs placed 
too close together. 

Fore-Udder Full and flexible, reaching ^Yell forward, 

extending down level with hind udder 10 

Hind-Udder Full and well up behind 10 

Teats Well placed, wide apart and reasonably 

good size i 

Objections: Lack of development, especi- 
ally in forward udder. Ladder too 
deep, "bottle shaped'' and teats too 
close together. Teats unevenly placed 
and either too large or too small. 

Milk Veins Of medium size, full, flexible, extending 

well forward, well retained within 
the body; milk w-ells of medium size G 

Hide Loose, mellow, flexible, inclined to thick- 
ness, with a good full coat of soft hair 5 
Objections : Thin, papery skin or wiry 
hair. 

Condition Healthy; moderate to liberal flesh, even- 
ly laid on; glossy coat; animal pre- 
sented in good bloom 10 

Total 100 

General Description . . . Cow medium, wedge form, low set, top 
and bottom lines straight except at flank; weight 1.300 lbs, 
to 1.500 lbs. when mature and finished. 



Student'; 



Color. 



Scale of Points for Judging Red Polled Bulls 

Counts 

Any shade of red. The switch of the tail 

may be white, with some white run- 
ning forward to the navel. Xose of a 
clear flesh color. Interior of ears 
should be of a vellowish, waxy color 2 



Student's 
Score 
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,Vfa/c 



llcad. 



Xick. 



SliDuliU'i' 



Clicst 



Lack and Kili! 



] I i [IS , . . . 
(>!uartt'rs 

Tail. . .. 



TJiE i;1':d polls 

()/ i'ni)its for .ludginij Red Polled Bulls (coiilinuril.) 

Counts 
01)jections: An extreme dark or an ex- 
treme light red is not desirable. A 
cloudy nose or one with dark spots. 

Wide, strong and masculine, relatively 

short. Poll stronger and less prom- 
inent than in cow. Kars of medium 
size UTid well curried: eyes promi- 
nent; muzzle wide and large nostrils I- 
• objections: Long, narrow or lacking in 
masculine character. 

( )f medium length, full crest, of good 

thickness, strong, of masculine ap- 
pearance •") 

(If medium tliickncss and smoothly laid, 

coming up level with line of back. . . H 
C)bjections: Shoulder too prominent, 
giving the appearance of weakness 
of heart girth, shoulder protruding 
above line of liack. 

Proad ami decii, insuring constitution. 

Priskct prominent and coming well 
forward li! 

Pack medium long, straight and level 

from withers to setting on of tail, 
moderately wide, with spring of ribs 
starting from the back bone, giving a 
rounding appearance, with ribs tiat 

and fairly wide apart 14 

Objections: Front rilis too straight, 
causing depression back of shoulders. 
Drop in back or loin below the top' 
line. 

Wide, roimding over the hooks, and well 

covered :) 

Of good length, full, rounding and level ; 

thighs wide and moderately full, 

deep 6 

Objections : Prominent hooks and sunken 
quarters. 

Tail head strong and setting well for- 
ward, long and tapering to a full 
switch 2 



Student's 
Score 



QUESTIONS 

f<rn1e of Points /.,,■ Judyi-ntj ]!>,} /',,//,,/ Hulls [ro>i li ii m,! , 

C'ount,s 

Legs Short, straijrlit, squnrf'ly jilaccd, iin'ilium 

bone 3 

Objections: Hocks crooked; legs placed 
too close together. 
Kudinieiitaries Large, 'wide apart and placed well for- 
ward 12 

Position of rudimentaries IJ 

Objections: Rudinn'ntaries placed back 
on scrotum, or placed too close to- 
gether, indicating tendency to trans- 
mit badly formed udders. 
Hide. . - Loose, mellow, flexible, inclined to thick- 
ness, with a good, full coat of soft 

hair 5 

Objections: Tliin, jjapery skin nr "wiry 
hair. 

Conditions Healthy; moderate to liberal flesh, evenly 

laid on; glossy coat, animal presented 
in good bloom 10 

Total 100 
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^( udenl'a 
Score 



General Description. .. Strong. inipressi\e, low set and of good 
carriage. Weight Isiili lb-, to -Dili) Ih-. wiien mature and 
flnisiied. 



0. 

7, 
8. 

9. 
10. 



QUESTIONS 

Where did the Red Polls develop? How? 

\\ hat were their home conditions ? 

When were Red Polls imported into America? 

Describe a Red Polled cow, as to color, form. size, performance, tem- 
perament. 

Compare with other breeds. 

Is the Red Poll a "dair^'" breed? 

When was the advanced registry inaugurated for this breed? 

What qualities other than amount of milk and butter production must 
cows of this breed possess for admission into the advanced registry? 

What is the best fat record for this breed? 

What is the best record for any herd? 



CHAPTER XIII 
BROWN SWISS 

The breed of cattle known in America as the Brown Swiss 
is probably the oldest prire breed in this conntry, if not in the 
world. Their origin is shronded by the mists of the early dawn 
of the luiman race in Europe. Thongh some believe that the 
race is of Oriental origin it is practically certain that animals 
much of the type of the present Brown Swiss have inhabited the 
Alpine region since before Imman history began. Eemnants of 
all sorts of animals and crnde tools have been found in the mud 
in the bottoms of the lakes. There, amid the charred pasts of 
the early lake dwellings of human inhabitants, cattle skulls of 
the short, broad type of tlie present Bro\vn Swiss have been 
found. So far as we are concerned the Brown Swiss cattle have 
always lived where they are now found, in the valleys and on 
the mountain sides of Switzerland. 

Though the Brown Swiss is the most important and by far 
the best known breed in America of all breeds having originated 
in Switzerland, there is another, the large spotted Simmenthaler 
or Fleckvieh breed of more importance in the home country. 
Aside from these two major, some minor breeds or variations 
have developed in the vai-ious valleys where the stock has been 
kept for ages with little admixtui'e from without. 

Home Conditions. — Switzerland, that mountainous little 
republic in southern Europe, comprises less than 16,000 square 
miles and of this only about 70 per cent is productive. The hill- 
side pastures are steep, making grazing laborious, but the gTass 
growing in patches is usually well watered from the snows above. 
It is the custom there to turn the stock onto pastures as early as 
possible in the spring on the low levels and as the season advances 
and grass becomes green at higher altitudes, the cows are driven 
to pastures up on the mountain side; later to a yet higher plain. 
They are not brought back daily, but the milkmaid or man fol- 
lows the herd. Every morning and every night the fresh milk 
108 
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is made into clieese and stored in dairy lioiises at convenient 
points to be brongiit down later. With the tirst cold of the liigli- 
altitnde pastnres the cows retreat through a succession of grazing 
places to the valley, where they go into winter quarters. The 
cheese made from the cows while on the gTcen grass and pure 
water of the mountain side is that which has made Switzerland 
famous, and from Avhieh a good share of the annual cheese income 
'of 20,000,000 dollars is derived. During the long winter the 
cows are fed hay made fmni the lowland grass, carefully pre- 
served roots, potatoes, and a very small quantity of grain. This 
is usually linseed oil cake. Ilimdreds of years of life largely 
in the open with the heavy climbing neccssar\' to pasture and the 
heavy work done by cows as oxen have developed in this breed the 
qualities which now make it popular. 

Body Characteristics. — The Bro^^^l Swiss is one of the 
heavy dairy breeds, the cows ordinarily reaching 1200 to 1400 
pounds at maturity, while bulls frequently weigh a ton or more. 
( Fig. 39. ) They are rather heavy of bone and generally coarse 
in makeup. Their top line is usually reasonably straight and 
the body deep;, which gives them a symmetry broken only by their 
unusually broad heads and muzzles. The color of the animals 
of this breed varies from a silvery- gray to almost black, the 
dark shade, however, is of a rich brown-black rather than the jet 
black of the Holsteins. A light colored strip is usually present 
down the back bone, and yellowish muzzles always present in the 
best marked animals. The disposition of the Brown Swiss is 
one of their assets, it being particularly mild and non-resentful. 
The various qualities differ somewhat, the animals raised more 
largely on the higher altitudes have become smaller, and those 
pastured more largely on the lower levels have attained greater 
size. Most cows are also used largely for working purposes as 
well as for the production of oxen and milk. These have 
developed heavy, coarse bones at the expense of both meat and 
milk qualities. 

Calves usually weigh 100 pounds or more at birth, making 
quick gains for veal but maturing rather slowly as cows. This 
mav be due in part to the fact that in Switzerland the heifers 
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are not In-ed to freshen until about three years of age. Though 
Lite maturing they are, like the Ayrshire, noted for their ability 
to continue at^vork until old age. 

For a long period of time this breed has been considered in 
the home country a dairy breed but since good amount of llesli 
was desired on work animals those miturally were selected which 
perpetuated the meaty thighs and well covered back, rather than 
the niiiro angular dairy t}"pe of aninnil. In America, however," 
the Brown Swiss has been considered in the dual purpose class 
and were so entered at the World's Fair in Chicago, in 1S93, at 
Buffalo in ] IJOl and at St. Louis in IDOi, but in 190S the Brown 
Swiss Cattle Breeders' Association went on record asking fair 
associations to class this breed as strictly dairy cattle, and since 
then the breeding has been tending more strongly towards the 
production of a less meaty aninurl with better developed mam- 
marv oi'gans and neiwous temperament, in short, the refining of 
the breed toward the dairy type (Fig. 40). 

Importation to America — So far as recorded the first ani- 
mals of this breed to 1)0 lirought to America were imjiorted in 
ISdO, by Heniw :\r. Clarke of Belmont, Mass. From Mr. 
Clarke's imjiortation some two hundred or more animals are now 
desceaided. In 1883 other animals were imported by Mr. 
Scott of Massachusetts, and ]\Ir. Harris of Connecticut. Since 
then various importations have been made until now it is esti- 
mated that ten thoiisand have been recorded, and that fully five 
thousand animals are noAv kej)t in Xew England, the middle 
west, and western states. 

The popularity of the Brown Swiss is due quite as much to 
their rich color and quiet dispositions as to their meat or milk- 
making adaptations. They are so heavy, so strong, and so 
tractable and easy to handle that phenomenal loads are drawn by 
them as oxen. Animals of this breed are now, and have been for 
years, greatly sought in all the southern European countries, in 
Siberia, Bussia, South America and Mexico as draft animals. 
In ilexico there is no draft animal more popular, for there the 
Brown Swiss eoAv is made to do triple service, to draw the load, 
to yield milk, and her own flesh as beef in the end ( Fig. S ) . Some 
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Lree<lers in tLe United States are niakin.-' a practice of catering to 
the ]\Iexicau trade in su[iplying tliese triple purpose animals. Of 




Fig. 30. — A champion Imp. Brown S-n-ips bull, My CU'.n Boy, beloDtring to J.P.AUyn, 

DL-la\-an, Wis. 

FiQ. 40. — A champion Brown Swiss cow, Belle of Grattan. Note the placid clitrpoeilion and 
strung frame, (Owned by J. P. AUyn, Delavan, Wis, J 
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late years the demand lias been so keen for breedino' stock that tbe 
government of Switzerland lias felt it necessary to intervene to 
prevent tbe sale (.)f their best animals to outside bnyers. 

Dairy Characteristics. — Since the Brown Swiss breeders 
have so recently taken decided stand to produce high type single 
purpose dairy animals it cannot be expected that the representa- 
tives will be uniform in their dairy capacity. A goodly number 
of individuals of the breed, however, have done reasonably well 
(Fig. 41). One of the leading herds of the breed belonging to 
E. ]\1. Barton of Illinois is reported as having made yearly 
records as follows : 

2 cows 12,000 to 13,000 pounds milk 

7 cows 11,000 to 12,000 pounds milk 

8 cows 10,000 to 11,000 pounds milk 
4 cowa 9,000 to 10,000 pounds milk 

10 cows 8,000 to 9,000 pounds milk 
2 cows 7,000 to 8,000 pounds milk 

The highest amount of fat produced in one year was 513 
pounds, while twenty-three showed a production of over 400 
pounds. The Agricultural School of Plantahof, Fraubuender, 
Switzerland, reported the following from their herd of fifty cows : 

1892 5782 pounds milk 

1893 5.500 pounds milk 

1894 0117 pounds milk 

1895 0307 pounds milk 

1890 0252 pounds milk 

The average percentage of fat was 3.77 

F. II. Mason, U. S. Consul at Zurich, reported GOOO cows 
belonging to tbe Anglo-Swiss Condensed Milk Company at an 
average of 511.5 pounds milk with .3.68 per cent fat, or a pro- 
duction of 188.2.3 pounds of fat per cow per year. 

The advanced registry for this breed, called Registry of 
Production, was established in the year of 1911. The following 
are a few of the official records made since that time : 
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liroirn Striss Cattle Brredera;^ Association 

I.bs.ililk 
Beauty Collier, Xo. 5879. Omied l)_v W. 0. Boliart, 

Bozeman, Mont. 305 day record of 18,076.6 

This cow produced a fulh- matured calf in one 
year and fifteen days from date of last calving, 
thus meeting the requirement of a calf within 
fourteen months from date of last calving. 



Lbs, Fat 
033.58 




. ^ '3W^:-^''^ 

b'lG. 41. — Brown Swigs cow, My One Babv, .3378, grand champion for the breed, 
National Dair;,' Show, 1912, and at the Michigan State Fair, 1913. Record, 1.5,769.6 pounds 
milk, 595.94 pounds fat. 

Best Ten Yearhj Ttccords of Mntiirp Broun .S'iri.9.9 Coirs in Htfjistry of 
Brodtirtion. January 1. Jfl^J 

Lbs. Milk Lbs. Fat 

College Bravura 2iid. 2577 19,460.6 798.16 

Ethel B., 3842 18,816.2 779.97 

Ethel B., 3842 17,707.7 737. 3fl 

Bertha il., 4326 16,225.5 695.28 

Lottie G. D., 3530 17,595.3 664.25 

Brownie F., 4855 17,420.8 662.25 

Buenna F., 4279 15,957.8 654.97 

Kaliste W., 2905 16,609.2 650.32 

Flora Duwire, 4105 16,538.1 649.42 

Xan off Lake View, 4001 17,136.4 647.30 

8 
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Adaptations. — l-'ruin tlic foregoini;- it is cviiloiit that the 
places in 'wljii-li flic Drdwii Swiss will servo l)etto]- tliaii otlier 
l)reeds arc: Fii'st, ^\]lcl'c extreme dairy prddiiction is not of first 
iiiiportaiii-e. Secdiid, as a ncuei'al utility animal in the hands of 
jicoplo nnaccnstonieil to the headsti'iaiti' (ir active manner of other 
breeds. I'hird, the grades fif this breed reseral)le very strongly 
pure bred Swiss. Pnre bnlls effect rapid improvement where 
dnal or ti'iple ]mrpose :inimals are desired. They are a vei'y 
healthy In'oed and pnidnce vvvy vignrons calves that arc 
easily raised. 



UK 

11. 

12. 

i:i. 

14. 

i.">. 
ii;. 
17. 



IH, 



Nr<7/r of I'liinfs [(!/■ Jinhjinit I'roirn l^irhs fUiin^ 

Count.- 

Iloail, mpiljiim sizp and rather Iniif;' 2 

Face, disheil, iiair(i\v ]iet«eeii Imnis and wide Ijetwei'n eyes 2 
Ears, lai'ge, fringed inside with light rolored liair, skin 

inside of ear a deep orange eolor 2 

Xose, black, large and .sijuare with moiitli suridunded In- 
mealy cohered hand, tongue black 2 

Eyes, moderately large, full and hriglit 2 

Horns, sliort, rcgnlarly set with hlaek tips 2 

Neck, straight, throat clean, neatly joined to liead, slionlders 

of good lengUi, nioilerately thin at the withers 4 

Chest. low, deep and full hetweeu and hack of fore legs. ... Ii 

liaek, le\'(d to setting of tail and broad across the loin (i 

Itibs, long and hroail, wide a])art and widl sprung with thin, 

arching Hanks ;1 

Alidomen, large and deep .'i 

Hips wide ajtai't, rump long and broad 4 

Thighs, wide, cpurrlers not. thin 4 

l.egs, slM)rt and sti'aight with good hoofs 2 

fail, slender, W(dl set on, with good switch 2 

Hide (if niediuni tllickln^ss, mellow and elastic .1 

Color — .shades from dark to light brown, at some seasons of 
the year grey; white sjilashes near udder not objection- 
able, light stri]]e along hack. White sjjlashes on body or 
sides objectionable. Hair between horns usually lighter 

shade than body 4 

Eore udder, wide, deep, well rounded but not pendulous, 

nor lleshy, extending tar forward on the abdomen 12 



Student's 
Score 
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Scale of riiiiilt: for ■hKhjing Broicii Sirins Coirs i coiiliniicd ] 



iStuflcnl'^ 
County Score 



19. Kear luider, wide. deep. l)iit not pendulous, nor fleshy, ex- 
tending -well up lieliiiid 1-! 

10. Teats, rather U^rge, set well apart and hanging ^.trai.uht S 

21. !Milk veins large, long, tortuous, elastie and entoriiig g 1 

•n-ells li 

22. Disposition, quiet 2 

2.'3. SiZe, evideuee of eon^titution, and stamina .") 

Total 100 



>Vc(f7c "/' roinlic fnr JiiiJgiiifj Broiru S'ris^ Bull 



•Studr-nt'a 
be ore 



jliitiini and niaseuliiiit\' 



1. Head, same as cow 

2. Face, same as cow 

3. Expression, full of vigor 

4. Ears, same as cow 2 

5. Xose, same as cow 2 

G. Eyes, same as cow 2 

7. Horns, same as cow 2 

8. Xeck, of medium length, somewhat arclied, large and strong 

in muscles on top, sloping symmetrically to shoulders. 
Shoulders large and strong, smoothly hlending into hody 10 
0. Chest, same as cow 10 

10. Back, same as cow" 10 

11. Ribs and abdomen, same as cow 10 

12. Hips, same as cow- ti 

1-3. Thighs, same as cow 

14. Legs, same as cow 2 

15. Tail, same as cow 2 

16. Hide, same as cow 3 

]". Color, same as cow. Dark, smok.v skins very objeetionalile 4 

18. Scrotum well developed and strongly carried 3 

19. Rudimentary teats, squarely placed wide apart and free 

from the scrotum 

20. Jlilk veins, same as cow li 

21. Disposition quiet 3 

22. Size, evidence of constitution and stamina 4 

Total 100 
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QUESTIONS 

1. VSTiere did the Brown Swiss breed originate? 

2. Wliat other breed in Switzerland is of more importance at liome? 

3. Describe tlio pasture conditions and hal)its of the home of the Brown 

Swiss. 

4. Describe the Brown Swiss breed as to color, size, form and temperament. 

5. What may be said of a Brown Swiss calf at birth'.' 

6. Is the I'rown Swiss a "dairy" breed? 

7. When were animals of this breed imported into America? 

8. Where are Brown Swiss cattle particularly popular? 

9. Compare the yearly butter yields with other breeds. 

10. What places in American agriculture will this breed fill better than 
any other ? 



CHAPTER XIV 
SHORTHORN 

There is probably no other breed of cattle in America that is 
favored bv so large a number of fanners as the Shorthorn. Her 
blood is the fonndation of much of the common or grade stock 
kept throughout the entire United States, predominating in the 
middle and north central states, yet well represented in the 
herds of Xew England, the south and the far west. A large 
portion of the milk which has made ^Minnesota, Iowa and Wis- 
consin well known as dairy states has been drawn from gTade 
Shorthorn cows. 

Origin. — The Shorthorn is a breed of old English origin. In 
the northeastern part, of the country in the valley of the River 
Tees there was developed by selection and good feeding a strain 
of cattle considerably superior to those in the neighboring dis- 
tricts. Their improvement took pdace chiefly in the three coun- 
ties of Durham, York and Xorthumberland. Early in the 
eighteenth century bulls are believed to have been imported from 
Holland by a Mr. iJobinson. Years later his and his neighbors' 
herds were well knovm for their superiority over the stock of the 
surrounding country which had been more largely descended 
from the native wild animals of the Island or from stock brought 
in during the Roman aiul Xonnan conquests. 

The real improvers, almost the originators of the breed, may 
be said to have been the brothers Charles and Robert Colling, 
Robert Bakewell, Thomas Bates, Thomas Booth and Amos 
Cruickshank. Mr. Bates bred for milk as well as for beef, while 
Messrs. Booth and Cruickshank emphasized the meat-making 
quality. To these men and others who followed close after them, 
belongs most of the credit for starting the great improvement in 
livestock which has meant so much in eveiy way, not only to all 
England but to all Xorth and South America, South Africa, 
Australia, ]^ew Zealand, and in fact to much of the civilized 
world to-day. !J^ot only w^as it the cattle produced but also the 
example, the pointing out of the possibility to other men for 
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(iIIh'I- l)r('('ils ;iiiil classes nf livi'sdick that made tlicir work so 
lasting-. 

Importation to America tli'st occurred in 17>^;; liy (jougli 
and Alillcr (if \'i)\i;inia, tlion,i;li not tuider the iiaiuc of Shorthorn. 
Ill IT'.n and 17'.)(i .Mr. Ileatoii hroui^ht Shorthorns to Xew York 
state, then for the next hfty years importations were numerous. 
1 hiring- all this time the hreed was multiplying rapidly and beiiiji' 
extended westward as rapidly as the country was developed. 
Thus it may he said that the Shorthorn breed was " in on the 
ureiiiid llooi- '" ill America, was the cow (if the cottagers and the 
frdiitiersmeii. This "uiiqucstieiiaMy accounts for a part of its 
general favor to-day. 

The adaptaliility of this hreed is excellent. It does well from 
the tide meadnws of the Atlantic to the inountain sides in the 
west, and from the (lulf of ]\!exii-n to Hudson liJay. 

Body Characteristics. — Jn color the modern Shorthorn is 
white, or red and white, or roan. The size is large, cows weighing 
at maturity 1 ;!<)() to 1 000 ])Ounds or more, and bulls from 2000 to 
"JCiOO ])oniid,s. in Imild they arc^ generally blwky and broad 
( Fig. 42). Xadirally so, since " all of the really great British 
breeders had in mind the importance of the Shorthorn as a beef 
jiroducer and ( 'niickshank gave this feature special distinction," 
and since, too, the cattle business of America has until recent 
years been largely one of beef raising on cheap hinds with just 
enough milk to furnish the home table. A very large percent- 
age of the ])iire bred Shorthorns in America, very naturally, now 
carry strains of the Scotch or < 'ruickshank blood. The calves 
weigh from se\'enty-frve to ninety pounds at birth and are com- 
])aratively easy to raise. 

The dairy characteristics of the present American Shorthorn 
cattle arc very \'ariabl('. Those that have been selected for milk 
as well as for beef purposes and have been hand milked show 
considerable of the essential dairy tyi-ie and are fair milkers, 
while those herds and strains in which tlie Scotch or rruickshank 
element ])redoniinates are excellent for beef but lack in dairy 
power. The be(d' Sliorthorii, however, gives more milk than some 
of tlie other beef breeds and for this reason start their calves off 
in excellent shape. Some beef producers prefer the Shorthorn for 
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their calf feeding al>ility e^■en tlunigli tliey may fall a little sliort 
in intensity of beef form. It is not claimed, li(jwever, even liy tlie 
breed's fanciers that the " niilkintr " .Shortlioru can rival the best 




Fio 42— \ good tvpe milking Shorthorn bull, property of University of Minnesota 

Agricultural College. (Courtesy T. G. Paterson.) 
F!0. 13.— Imported milking Shorthorn cow Bertha, belonging to the late J. J. H.U. 
St, Paul, Minn, Photo by author, 
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milk breed for milk production nor that highest beef and milk 
production will be found in the same animal, but rather that she 
occupies a mid-way position in the scale, being fairly good at 
both meat and milk production ( Figs. 43 and H). 

The profitableness of such a combination will naturally vary 
with the kind of farming and dairying called for In- conditions 
and the likes and dislikes of the o«mer. A full considera- 
tion of this question would fill a large chapter in a book on 
farm management. 

Advanced Registry. — ^A'ith '' the aim and object of pro- 
moting the interests of the milking type of Shorthorn cattle " an 
advanced registry called " record of merit list " was established 
by the American Milking Shorthoni Cattle Club which was 
f omied in December, 1912. The official beginning of the Record 
of Merit list was May 1st, 1915. 

The rules require that, to be admitted to the record of merit 
list, cows must yield from 5250 pounds of milk containing 210 
pounds of fat when starting the test at 30 months of age, up to 
8000 pounds of milk containing 300 pounds of fat as mature 
cows, five years of age or over. 

Two classes of records are admitted, A. A., those made offi- 
cially by representatives of an iVgricultural ('ollege or Experi- 
ment Station, and A, those made by cow testing association 
representatives. 

The first milking Shorthorn year book appeared under date 
of 1915, and contained a goodly number of records. 

The best ten from thirty-three, class A list, are as follows: 

Best Ten Class A Records, Ranked According to Fat Productioii Jan. 2o, 1921 

Cow (Name and Number) Lbs. Milk Lbs. Fat 

Snowdrop 647-217 15550.8 691.59 

Doris Clay 41118 17241.5 653.67 

DairjTnaid 8tli 16460.3 587.10 

Bare Fashion 634770 17027.9 581.47 

Rose of Blackwood 3rd 36493 17564.0 569.7 

Victoria 228067 15483.7 569,54 

Comely Beauty 211021 M021.1 564.67 

Welcome Lass 211046 13560.9 563.1 

Graybird 574221 11886.4 555.0 

Overbrook Ury 3rd 93655 10740.1 504.42 
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Fig. 44, — Jewel-milking Shorthorn cow, owned by T.Iay and Otis, Grandville Center. Pa. 




it ^.«^'* ■^c:::3f''jsirB'^ai«K.Ai.**>A; 

Fig. 4.5. — Good type milking Shorthorn cow beloniring to W. C. Davis. Chester, la. 
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The average, oi the thirty-three yearly re(,'or(l3 reported by 
testing associations is 8520 pounds of milk containing 332 
pounds of fat, while the 215 private records reported in the same 
vohime range from 5500 poiinds of milk up to 16,200 pounds of 
milk, fat not recorded. The lactation ])eriod recorded for these 
215 unofficial records is from KIS to 305 days with an average of 
311 days. Twenty-nine yearly or lactation periods (omitting 
two imusually short ones) averaged 5(i00 pounds of milk and 22 ] 
pounds of the fat at the Iowa Station. The fat average was 3.00 
percent (Fig. 45). 

QUESTIONS 

1. Where did tlip Sliortliorn brood oriijinate? 

2. What lireeders' names stauil out elearly in the liistory of tliis breed't 

What did tliey do? 
.'i When were animals of tliis lireed first brought to AmeriraV 

4. What are its ada])tations? 

5. I)escril)e a Shorthorn as to eolor, size, form, temperament and grazinn- 

qualities, 
li. Tell wliy Shorthorn eows of this country are so very variable as dairy 
cows. 

7. What is the " record of merit list" '.' 

8. How do the ten yearly records compare with other breeds? 



CHAPTER XV 
FRENCH-CANADIAN 

The breed of dairy cattle which, can, more nearly than any 
other, claim America as its home is the one generally known as 
tlie French-Canadian. Jnst when the first stock of this blood 
reached America is not absolutely known, though thought to be 
about 1020, or very soon thereafter. At any rate, in 1605, when 
other animals were brought from Xormandy and Brittany to 
Quebec, cows were there discovered having the same character- 
istics as those imported. The stock unquestionably came from 
Xorthern France with the eai'ly settlers in the province of Que- 
bec, Canada. Although there was for many years no pjarticular 
endeavor made to keep the blood pure it did remain essentially 
pure, however, because of the very limited intercourse which 
those pioneers had with the none too friendly English-speaking 
people in the colonies. 

For a period of about 200 years the descendants of these early 
importations have served the pioneers, cottagers, and small 
farmers of eastern Quebec. AVhile sharing the pioneer life of the 
people who brought them they developed wonderful hardihood 
and health, and yet retained in reasonably good measure their 
dairy cpialities. 

Since 1SS6 the interests of the breed have been fostered 
and the breed itself materially improved by the French-Canadian 
Cattle Breeders' Association. 

Body Characteristics. — The size of the French-Canadian is 
about that of the Jersey, which breed they so very closely resem- 
ble. Cows weigh from TOO to 900 pounds, though individuals 
reach greater weight, and the bulls at maturity weigh from 1600 
to 2000 pounds (Fig. 46 j. Though still rather coarse and with 
an unfinished appearance, they are reasonably straight at top line, 
with strong broad hips and full chests. Their color, though 
ordinarily temied black, is not a tnie black in the sense of 
the Holsteii:i, but rather a deep seal-brown-black. They often 
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tliougli not always, have an orange or brownish line down the 
back. The Vdung stock is fre(jueiitly of lighter color, showing 
nearly a dark orange red. The calves of tliis breed are exceed- 
ingly hardy and easy to raise, hnt slow in reacliing maturity, but 
like the Urown Swiss and other slowly developing breeds live 
and breed to an unusimlly old age. 

Dairy Characteristics. — As a breed, the French-Canadian 
cow yields onlv a moderate amount of milk. Kccords, however 
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Fig. 46. — The champion French-Canadian buil, Denis Lord, four years old. (Owned by 

Experimental Farm, Quebec, Can.) 

of individuals in the herd best managed often show a milk pro- 
duction of 5000 to 6000 pounds in a year and 10,767 has been 
reported authoritatively. The ([uality of the milk ranks nearly 
equal to that of the Guernsey, a test of 5 per cent being not at all 
uncommon for the animals yielding a medium amount. 

The Advanced Registry, called Record of Performance, was 
establisluMJ in l'.H)7. The Ijest ten yearly records othcially re- 
ported up to January 1, 1021, are as follows: 
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FrC}U'h-(''nui(l ill H Cattlr Brccdrr.'^^ AHs()ri((tion 

Lbs. Milk Lbs. Fat 

Aromaz ( 1597 ) l*21!l 631.00 

Florida ( 13.39 ) 9872 .514.00 

Fanchette F. (1685) 10657 480.00 

Denise Fortime (3807) 10133 471.00 

Fille (2130) 10767 453.00 

Denise Champioiine 13tli 10140 413.00 

Manette-de-St. Denis (3413) 9215 409.00 

Finette 2iul (218) 9747 403.00 

Faiicliette K. (16S5) 8733 374.00 

Belle D. (3667) 8879 368.00 






Percentage 
of Fat 

4.80 

5.20 

4.5 

4.65 

4.20 

4.07 

4.44 

4.02 

3.71 

4.14 




i^r_l^ ' .^ _ . ■ _- _ _ .-'.-..', . ; ._. . ...a 

Fig. 47. — A champion French-Canadian cow. Fortune 4th, d'Ottawa 946. Eecord, 
one year, milk, 9135 pounds, test, 4.67 per cent fat, 42S pounds. (Courtesy Dominion 
Experimental Farm, Ottawa, Ontario, Canada.) 

Requirements for Admission into Record of Performanee 

Lbs. Milk Lbs. Fat 

Mature cows 6800 300 

Four year old class 6000 270 

Three year old class 5200 234 

Two year old class 4400 198 
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This Ijreed has the hardy qualities of the Ayrshire, with the 
added advantage of yielding a richer milk and of being both 
easier to handle as animals and more conveniently milked. Their 
teats are nniversally large and well placed. 

The French-Canadian cattle are aptly said to be the '' Jerseys 
of the north." Their place in the eastern provinces is very sim- 
ilar, indeed, to the one occupied by the Jersey farther south. 
They should lie looked upon, however, as a " lireed in the rough." 
With the excellent foundation possessed, however, there is no 
reason why, if skillfully bred and handled, the breed should not 
liecome refined and still retain a highly econijmic place. While 
there is little reason why this breeil should be introduced seri- 
ously into the United States to satisfy any s]iecial need, there is 
good reason why it should be retained and developed in QTiebec, 
Canada, and there continue to serve mankind (Fig. 47). 

QUESTIOXS 

1. What Ijrpcd of dairy cattlo can claim America as its liome? 

2. LTnder wliat circumstances were the anccstora of the Frencli-Caiiadian 

breed brought to this country? 
.3. From what country did they come? 

4. Descril)e a French-Canadian cow as to color, size, form and disposition. 

5. Discuss the dairy qualities of this breed, 
f). Compare records witli other breeds. 

7. What may reasonably be expected of the French-Canadian breed? 



CHAPTER XVI 
DUTCH BELTED 

The peculiarly marked breed of dairy cattle kno\vn in this 
pountry as the Dutch Belted, because of their color markings, are 
the production of the skill of the breeders in North Holland. 
Something more than 200 years ago the nobility of Holland for 
some reason fancied cattle of black and white color, but seem- 
ingly chose that the white shoidd be in one piece extending around 
the middle of the animal. In Holland this breed goes by the 
name of " Lahenvelden," which means white held, but is also 
said to convey the idea of the " white body with black ends.'' 
These animals are, in all probability, closely related to the Hol- 
steins or the descendants of the animals from which the present 
Holsteins have sprung. The Hampshire hogs of America and 
England, sirpposed to have originated in Hampshire, England, 
and also the Lahenvelden poultry of England and America, both 
of which have the white band about the middle with black extrem- 
ities, are also, in all i">robability, the production of Holland skill. 
From a study of the size and general characteristics of tlie Dutch 
Belted cattle, it would seem evident that considerable diificulty 
had been experienced in the establishment of so odd a marking. 
No record is available, however, indicating the amount of in- 
breeding or breeding to physically inferior animals which may 
have been necessary during the earlier days of the establishment 
of the breed. The by-laws of breed associations of the present 
time conclude with : " White spots on an animal other than the 
feet, the belt, and the tip of switch considered a disqualiiication 
for registry. Color other than black and white or deformed or 
constitutionally defective, considered a disqualification. Beef 
foimi or absence of milk form emphatically objectionable." 

Importation to America. — Although the breed attracted 
attention in Europe as early as 1750 there is no record of any 
having been introduced to America until IS.'jS, when D. A. 
Haight brought over a few animals. In 1848 a second lot was 
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obtained. These Avere kept largely in Xew York State, and 
from tliese have descended a good portion of the animals now 
in America of that breed. In 1840 P. T. Ijanium secured a 
number of Dutcli Belted cattle for show purposes but soon 
retired them to his farm in Orange County, Xew York. AVithin 
a comparatively f(^w years several importers have introduced the 
animals to ( 'anada, ^Mexico, and C'nba, as well as having brought 
a few ni(.ire into the United States. At present, though more 




Fifi. 48. — Chanipion Dutch Belted bull, Knox Euj 

Covert, rUiih ) 



All, No. 040. (Owned by E. J. Kirby, 



numerous in the east, representative herds nniy l>e found in vari- 
ous places in the south and a few on the Pacific Coast. There are 
now about 500 Ijreedei-s of Dutch Belted cattle in the 
United States. 

Body Characteristics. — Although related to the Holstein the 
Dutch Belted breed falls far short of attaining to the same size, 
ilature cows weigh about 8f)0 to 1000 jiounds, and the bulls from 
1500 to 1800 pounds. Their color is invariably jet black with a 
white band about their middle. ISTo white is tolerated in the field 
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Fig. 49. — Champion Dutch Belted cow, Julia Marlowe, No. 1187. (Owned by Mrs. Jennie 

Strader, Ceres, Cal.) 




IS Li. -^»i^i^' . J'-' 5 is i. ill.; «- 1 ^ 

Fig. 50, — Tilii.a, 1302, a rlianipi.,.i Ilutrh Belted cow. 
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(if l)lack, nor black in tlio tickl of whitn In Holland white feet 
ai'o permitted lint they are objected to in the United States. 
They are vei'v striking in appearance (Fig. 4S). Thcii' tem- 
perament is mild though not so placid as the Holstein. 

Dairy Characteristics. — Although the Dutch Belted cattle 
are an old breed in Holland comparatively little attention has 
Iieen given to them in America and until recently those that were 
maintained in this c()unti'y were kept largely foi' their Io<iks 
(Figs. 4!) and 50). The advanced registry for the breed was 
estaWished in May, 11)14. Since that time official records have 
been nuide. A few of tlie best are here given. 

YrnrJt/ Hcruril Diiivli lUltid Aged Cowfi 

Name Age iUlk-Lbs. Fat-Lbs. 

Peapack Anna 4 Years ]:U'i'.).() 484. .SI 

Peapack Duchess Mature l.SOfi.5.0 447.64 

aienbeulah Bearlty Mature UK!!(7.r> 404.86 

Peapack Pam :', Years 10081.0 :!.".:i.lT 

Peapack Dawn Mature ll.34."i.O 348.87 

Ferndell Mature !lH.32.;i 33.3.21 

Peapack Prejudice 4 Y'ears 0243.0 328.22 

Peapack Princess 2 Y'ears 874.5.0 312.17 

Peapack Polly 2 Yi-ars 7.332.0 254.33 

Euuiel 2 Years 8224.7 239.49 

QUESTIONS 

1. \^Tiat is the chief cliaracteristic of tlie Dutcli P.eUed Ijrecd? 

2. Where was it developed ? How ? 

3. When were animals of this breed brouglit to America? 

4. Where are Dutch Belted cattle chiefly kept? 

5. How many breeders are there in the United States? 

6. Describe a Dutch Belted cow as to color, size and teni])erament. 

7. Compare the advanced registry records of this breed with those of 

other breeds. 



CHAPTER XVII 
MILCH GOATS 

The goat has been one of the faithful servants of man since 
the dawn of history, and still continues as the efficient converter 
of weeds, brnsli and various grasses into nutritious milk for 
infant or adult, oi' into strcuig wool or mohair for gamient or rug 
making, or into sav^iry Hesh for food. Whether goats were 
domesticated and developed at a period earlier than cattle is not 
accurately known, but it is highly probaltle that such was tlic case 
bceause of the fact that they are smaller and milder indisposition. 

Milch goats are nearly, if not quite, as common in most of the 
countries of Europe as are dairy cows. They have been devel- 
oped to high points of usef illness in many separate sections of the 
country, though those best known in America (Fig. 51) are 
the descendants of one or more of the breeds which originated, or 
were improved in Switzerland. But in northern Africa, Russia, 
Xorway. Germany, France and Spain, milch goats are to be 
found. They have likewise been introduced into other sections 
of the world and now occupy a small but useful place in most of 
the Spanish-^Vmerican countries. 

The Goat Maligned. — There is probably no single animal in 
America which has been the butt of more common jokes than the 
goat. This is probal)ly due to the fact that most of the goats 
known in our villages and cities are of the common, scrub sort 
which are thought to be the inferior descendants of those brought 
to Mexico by the Spanish in the early days. They are about as 
much like the modern pure bred milch goats as old Texas range 
cattle are like Jerseys. The class of animals kept for the pur- 
pose of cheese making, largely in foreign countries, is scarcely 
kno^m in America. The fact that the goat is spoken of as the 
'' poor man's cow " certainly does not encourage their being more 
generally kept. The term is far from apt in America, however, 
for the reason that a good milch goat costs as much as a fair 
cow. In view of the general attitude toward this animal they 
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tfliduld lio called, rather the " ln'ave man's cow." The humble 
position held l)y this animal in America is not warranted Ijv sci- 
entiiie tindini^s nor yet hv practical experience. 

Dairy Type in Goats. — It is ceitaiidy more than a coinci- 
dence that the -type of the animal, developed throiTgh long ages 
of expei'ience, which is found to he the most profitable as a milk 
jirodncer possesses a type essentially ver}- simihir to that knowni 




Fig. .51. — Imp. Fanette, No. 151, the champion milk producer of the Toggenburg 
breed in America. She produced in one year 2680 pounds of millc, or nearly twenty tinjes 
her own weight. Note that she possesses the essentials of the dairy type. (Reproduced by 
courtesy of "Jittlelands in America," San Francisco, Cal.) 

as the dairy typo iu cows. The Saanan doe represented in 
figure r>4 , and the Toggenburg doe, another Swiss breed, shown in 
figure 52, agree essentially with the Spanish Maltese and with 
the African Xubian and show the extreme dairv type. 

A study of these types reveals the presence of a large capacity 
for food consumption coupled with the ang-ularity and loose con- 
struction of frame work which are essentially different from the 
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form liest adapted for meat production. It will be rememliered 
that tlie compact animals, whether cattle, horses, hogs, or 
sheep, are known to be the " easy keepers," which means " easy 
fatteners." Coupled with the capacious body and thin angular 
muscular deyelopment, the immense udder deyelopment will 
be obseiwed. 

Breeds. — Goats, yarying in type all the way from the com- 
pact form of the mutton and wool producing yarieties to the 
thin, angiilar, strictly dairy goats, are to be found in many sec- 



FlG. 52. 



Fia. 53. 




Fia. o2. — Fanette, the Toggonburg prize doe. Xote Tvonderful development of udder. 

(.Courtesy the o\^"ner, Winthrop Ho-uland, Redlands, Cal.J 

Fig. 53. — A well-marked Toggenbtirg doe. 

tions of the country and are known by a great yariety of names. 
The various breeds haye not yet been classified and studied as 
liaye the different races and breeds of cattle. The following are 
brief descriptions of the dairy goats best known in America : 

Toggenburg. — This breed originated in the Toggenburg 
Valley of Switzerland, in the noi'theast section of the republic. 
They are of medimn size, weighing in the neighborhood of 125 
pounds at m.aturity, rather slender, hornless, and shoii: -haired. 
Their color is a peculiar shade of brown or moiise color with 
white m.arkings, distributed with great regularity. The legs be- 
low the knees and hocks should be white, and a white stripe runs 
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down either Bide of tlic face, rind urouiid the eai's ( Fii;'. fi,'; ). TliC)- 
are hardy, g'enth,', and ti'actahh' and aix' said to ^■i(•ld t'lmi- (jiiarl^s 
of liiilk })er day when fresh. 

Saanen. — This ])iii'e wliito hi'oed was oriiiinatej and is ]io\v 
Isept in the Saanen Valley in Switzerland. It is a hreed of eoni- 
jiarati vely large animals, a niatnre doe occasionally weighing- 1 ."ifl 
])Ounds. They are hornless and heing shortdiaired tlieii- aiigidar 
form is ]ii'oniinent ( Fig. .'> 1 ). The (pnintity of milk acc'rcditeil 
to this breed is from three, to fonr (piarts jier day with isolate(l 
eases of five to six qnarts, thongh two or thi'ce ijnai'ts ^\■o^hl 
"|)rol)ahly he moi'e n<'ai'ly an a\'erage foi- the nine to twelve 
months of lactation ]>eriod or ahont ISOO poniids f)f niilk for 
the year. 

Spanish Maltese. — This animal from the Island of ]\Ialta is 
of two varieties, the short-haired and the longdiaired. This is 
tlie breed which has been so extensively introduced into Mexico 
and other Spanish-American countries, and the one from which 
our common goat was probabl)' descended. Some varieties of this 
l)reed grow horns, while others do not. Tliey are about the size 
of the ordinary ^Vngoi'a, and are bettor ada])ted to Avarm than to 
cold climates. Their milking proclivities vary considerably 
witli the breeding. 

Milk Records. — A goat whi<-h gives less tlian a quart a day is 
not to be considered a good milch animal. I f it yields two quarts 
it is a good animal, ])rovided the ])oi'iod of lactation is nine 
months or more. In the Kurojiean iMiuntries the goats which 
yield from three to five fiuarts a day are numerous and the pei'iod 
of lactation is a long one (Figs. .51 and .54-). 

It is a good goat of any breeil that will average two and one- 
half quarts (.5.2.5 ])0unds') of milk a day for eight or nine 
months of the year. One that will give mf>re than this is 
specially desirable. The Angora g<">af, which is not considei'ed a, 
good milch animal, gives from two to tliree qmii'ts of very rich 
milk but for a comparatively short time. Tlie Nubian, or Afri- 
I'an, produces from hve to ten (puirts per day. The yield of the 
best goats of Switzerland averages about four quarts daily. This 
amount is not produced without good care and feed, however. 
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Fig. 54. — Imported Saanen dne .\lta Jaure .\. M, G. R. .\ S0>!. One nf the most valuable 
members of the breed in .\merica- Owned by Robert R. Glahn, Los .\ngeles, Cahfornia. 

The yield of milk varies greatly as witli cov.'^, between 
breeds and individuals. 

Individuals are reported ■\vliicli have produced as much as 
2400 poimds of mili, testing about -i per cent fat or 06 pounds 
butter fat in one year. This would make about 115 pounds of 
butter or 240 p)Ounds of cheese. 

The Toggenburg doe, Geneva, reported by the California 
Experiment Station, was Grand Champion at the recent Panama- 
Pacific Exposition. She weighs on an average 127 pounds and 
in .312 days yielded 21.">S pounds of milk containing 72. S pounds 
of fat and 2.")G.3-1- pjounds total milk solids. Two others tested 
for a year yielded less. One halfdireed, Delia, weighing only 
101 pounds, produced only 12S3 pounds of milk and 19.73 
pounds of fat in a single lactation period of 310 days; and 
Hedda, a pure bred Toggenburg, two years old, produced 1118.0 
pounds of milk containing 10.7 pounds of fat. 

The Xew York f Geneva") Experiment Station has tested a 
few milch goats for infant feeding purposes. One Saanen doe 
gave 1S15 pounds of milk in one year on $15.82 worth of feed, 
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charging $o for pasture. This is alxmt 1*22 quarts, at a feed cost 
of aliout 1.7 eeuts per quart. 

The 'I'dggciiliurg doe, Fanctte (Fig. .""il), is one of the best 
known milch goats in America. Slic jinidnced, in one year, 2680 
pounds of milk, or' nearly twenty times her own weight. This is 
more than half as uuicli as the average cow of this country pro- 
duces. It was enough milk to supjily two families with two 
quarts per day eacli for a year. It would make ahout 100 
pounds of hutter or 2(is pounds of cheese. This milk, if sold 
at 2.5 cents per (jnart, would hilng $335. In some places goat's 
milk sells at 50 cents jier quart. 

Breed of Oo:it Name Wt,, Lbs. Milk 

Toggpnl.\ir,L:- Faiiottc 130 2080 

Toggeiiljurg Oeneva 127 2158 

Toggeiiluirg ( lialf lirced ).. Delia 104 1283 

Toggenliurg Ilcd.la (2 yr. old] lin 1118 

Saanen (at C;<'iir\a, X. Y.) 1845 

The Nature of the Product. — Goat's milk-fat ]n'oduces 
rather an inferior Ijutter, especially in color, Lody and grain, but 
the milk is said to he remarkably valuable for feeding delicate 
infants. JMilk for such purpose often sells for 25 to 50 cents per 
quart. It also si>rves as a liouscbold milk su]iply, for cooking 
purposes as W(dl as milk for direct consumption. 

('oinposiliiin of doutu' Milk 

Authority Water Fat Casein and Albujiien Sugar Ash 

Kencsse S5..50 4. SO 5.00 4.00 .70 

I.andwintl) S.5.00 4.00 4.80 4.30 

Hoffman SO. 19 4.73 3.08 4.00 .00 

X, Y. (Geneva Sta.) 87.88 3.82 3.21 4., 14 .55 



It has been shown that the railch goat will yield a food unit in 
milk solids fully as economically as a good dairy cow, if not mori; 
so, for the feed consumed and has the added advantage in relish- 
ing various edible weeds. She also may be pastured on so small 
a lot or pasture that but for her all of the forage on that area 
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would liave gone to \vastc. The milch goat is now especially 
needed about the mill town^ of Xew England and the south, 
and about mining towns in all sections of the eountrv. The 
State Experiment Stations of California and Geneva, Xew 
York, and the United States Department of AgTicultitre are 
studying the question of milch goats. 

QUESTIONS 

1. What is our oldest record of the use of goats as milch animals? 

2. Where were most of the breeds of milch goats in America developed? 
o. Why are goats not more used in this country? 

i. Compare the dairy type of tlie milch goat with that of an intense 

dairy cow. 
o. Xame and describe the two principal breeds of milch goats. 
G. How much milk will a good goat yield? 

7. Xame the milch goat that now holds the United States Cliampionsliip 

for production. How much did she yield? 

8. How does the composition of goat's milk compare witli cow's milk? 
0. For what is it especially valuable? 

10. In what resiions and sections are goats most needed in America? 



CHAPTER XVIII 
STARTING A DAIRY HERD 

Thk solntidU of tlie proljleiii confrdiitiiii;' any .yoniig iium 
who coiiteuiplates startiuy a, lierd of cows to bu used for dairy 
])urposes will very iiatnrally differ with local circumstances, but 
assuming only moderate means and the necessity for getting 
])rofitable working stock at tlie earliest time possible, the follow- 
ing method Avill genei-ally be found the most })rotitab]e : 

Foundation Stock. — If tlie pi'ospective daii'y fanner has jio 
animals of any sort and is, lheref(n'e, free to seli.'ct, it is highly 
imjiortant that he liear in mind clearly the thoroughly proven 
value of the dairy type animal, that is, the one showing capacity 
for the consumption of feed, with spare and angular foiin, denot- 
ing absence of too great a flesh-fonning tendency, with udder 
and milk veins developed adecpiateh' to balance the other parts 
of the body and an alert temperament and good constitution. 
The j)urchaser should not overlook the fact that the qualities 
desired are more likely to be found and far more likely to be 
transmitted to future workers if grades of some of the standard 
dairy breeds are selected. 

The prospective dairy farmer who already has on hand a 
herd of good, fair, and indiff'erent grades of no particular breed- 
ing, should bear in mind first, that it is a very poor cow indeed 
which is not better than no cow at all on the farm; that cows 
vai-y tremendously in their ability to return ju'ofit, and that life 
is too short to make it wise to plod along with the inferior cow 
any longer than is necessary to secure animals of higher quality. 
Working on this basis, therefore, the one starting in the business 
with a mixed herd of unknowui quality should keep the animals 
he has until siich time as he has good evidence to prove that 
certain members of the herd should be disposed of and raise his 
stock from the better half of the herd. To im])rove such a herd 
a strong-blooded bull of the breed desired should be placed 
at its head. 
138 
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The Jersey cow, if \\ ell liaiKlled, will produce butter fat more 
cheaply per })0Uik1 than any other hreed in America^ Ijut heing 
sensitive to treatment and best adapted to a moderate climate she 
requires comfortable housing. ^Yhell such is provided, how- 
ever, the Jersey may be kept in any agricultural region. 

The Holstein cow ordinarily yields more fat and a much 
greater amount of skim milk. AYhile it is true that the cost 
of producing a pound of fat is higher than with the breeds yield- 
ing a richer milk, it is likewise true that the skim milk has high 
value on the livestock far7ri. The animals of this Ijreed are 
rather better adapted to withstand the conditions practically 
certain, to obtain on fanus where the field operations are of first 
consideration. The Holstein animals work in exceedingly well 
on those farms which produce grain and hogs as well as cream 
or butter for the market. 

The Guernsey and Ayrshire breeds have their peculiarities, 
as explained in the chapters on those breeds, and which fit them 
for particular niches. The temperament and sentiment of the 
individual farmer certainly are of imi)ortance in the choice of a 
breed, but in tlie o})inioii of the writer these more or less 
sentimental facts should be subordinated to the adaptability of 
the breed to the climate, to the type of dairying to be carried on, 
and in practice to the majority sentiment of the neighborhood. 
It is being everywhere clearly demonstrated that animals of all 
Ijreeds have developed not only greater individual qualities in 
those communities where a goodly number of that breed is kept, 
but that they also have greater market value per unit of quality. 
The indl^adual cows of a Holstein herd, for instance, located in 
a Jersey neighborhood would not have the market value that the 
same animal would if suiTounded by animals of their own breed. 
The same is true of all the other dairy breeds when too 
widely scattered. 

Selection of the Bull. — In starting a herd of working dairy 
cows there is probably no single ]3roblcni of greater importance, 
nor one which offers greater diifieulties, than the correct selec- 
tion of the herd bull. "With a herd of low-producing animals in 
the hands of an owmer of limited means, it is not infrequently 
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wisest, and in lli(^ Imii;' I'liii most ('ciiiKiniical, lo jinrchaso a lii^h 
lii'adc liiill, ni)t any liij;]i ^radc, liul one which shows tlic l>i'e(_'d 
characteristics strongly, has individual vigor and constitution 
and is from a higli-jiroducing dam. The fact that cows with 
whicli ho is to Ijo }nated can ncvei- produce stock f(jr registration 
makes it entirely immaterial whether the sire has " papers " or 
not. The use of a grade sire is not recommended on cows of 
higher development and uot where pure animals may be pur- 
chased at reasonable figures. Fretpiently second-hand, j^^ire bred 
liulls may be purchased at beef prices. Young aninuils, especially 
of tlu^ (Jucrnsey lireed, are occasionally sold cheaply because of 
having a " smoky '' frill about the muzzle, or having more or 
less dark hairs about the head and throat. This is sup])Osed to 
indicates partial reversion to some prehistoric ancestor and since 
it is not the color desired in the modern breed such animals do not 
become sliov;^ animals themselves, nor are they likely to produce 
such. Some of the strongest working blood of the breed, how- 
ever, are characterized by this off-color. Tanners desiring pure 
Guernsey stock to work upon a grade herd will do well to look for 
such animals. Pure bred Ilolstein bulls are occasionally pure 
white and can therefore not be registered. Such would mate 
well with a herd of rod and white grades. 

It is agreed that the points to be looked for in selecting an 
animal are constitution, thrift, masculinity, and trueness to 
breed type, or in other words the individuality of the animal 
(Tig. .5.5). The next point, one which some breeders Avould 
put first, is the matter of record or power of perfoi-mance on the 
part of the dam and granddam, and as many other generations 
back of this as possible. Such an animal then in addition to 
having the prepotency of pure blood will have the strong individ- 
uality, or what may be termed personality, whicli will increase 
the likelihood that his daughters will resemble his mother and 
gi'andmother in ability to produce abundantly. A goodly num- 
ber of instances are on record indicating that some sires have 
possessed such wonderful prepotency as to have almost urdiniited 
value, while other animals have done positive hann under the 
same or similar conditions. 
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The ideal pedigree must show performance as well as mere 
relationship. The following Guernsey pedigree is considered a 
good one in this respect (page 142). 

Larger records have been made than those indicated in the 
pedigree, yet those are good, and the fact that nnifonii high 
milkers are on both sides increases the likelihood that the prog- 
eny of ]\Iay King- 
producers. 



of Linda Vista will be strong, consistent 




Fig. 55. — Starlights Excelsior of Jean Du Luth, a champion Guernsey bull. A very 
promising type to use as head of a herd. (Courtesy G. P. Grout, Duluth, Minn.) 



Community Breeding. — One income from the keeping of 
pure bred cows is the increased amount of milk, butter and by- 
products obtained from them, but a second protitable source of 
revenue is the sale of breeding stock. At present there is a good 
healthy demand for more livestock to be shipped into the north- 
west section of the United States and western Canada. Fann 
conditions in these regions call for cattle. Those communities in 
which there are a goodly number of animals of any recognized 
breed are finding more xeadj sales at high prices for surplus 
stock than those individual breeders more or less scattered. 
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Many coiumuuities throughout the countiy have almost uncon- 
sciously, and certainly without concerted action, raised so many 
animals of the same hreed that the fanners are now reaping the 
henetit very positively. So keen is the demand now for improved 
livestock and the advantage to tlie buyer of being able to select a 
dozen or a carload in one community that in a large number of 
places the farmers are organizing cooperatively to produce more 
desirable stock in greater quantity. 

Community Breeding Associations. — Organized, well de- 
fined efforts have the advantage over the old system of encour- 
aging each man to act independently, while the community 
drifts, in the following respects : 

First. A larger number of improved animals are secured 
in much less time. The years required to raise, develop and try 
out a cow are about 10 jier cent nf the fanner's working lifetime. 

Second. Where a dozen or more of the best farmers in any 
neighborhood lead off in breeding definitely they become more 
keenly interested in their livestock, take better care of the ani- 
mals and, through the fact of better care, derive an ad<litional 
income. 

Third. High class breeding sires may be purchased for less 
money per man when purchased for community use. The econ- 
omy also is increased, because when the sires have worked a 
period of two years in any community they may be systematically 
exchanged with little loss. 

Fourth. The surplus grade stock not only rapidly takes the 
place of the older cows, but also accumulates in such number as 
to attract outside buyers. Another advantage noticed is that 
the fanners who begin the matter of improvement in one line 
of stock seldom are satisfied until all the classes of livestock 
and field crops too have heen studied for the purpose of 
improvement. 

The great advantages of a comparatively close organization 
over the looser methods of conducting this business may he briefly 
summarized as follows : A well organized committee attracts 
faiTners' institute speakers and other community workers. Thus 
tlie indi-\adual members have greater opportunity than they 
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«'i)uld likely luivo otherwise. The national and state associa- 
tions reprcsentini;' tlic lirecd kept are more likely to send litera- 
ture and lecturers. Another featnire occasionally found highly 
valuahio is in the control of the character of the deals made hy 
some of tho memhei-s, where the association guarantees st(jck sold 
and ex])els memhers selling animals of known sterility or with 
a disease. Such has been found excellent advertising and highly 
jirofitahle to the farmers of the community. 

Disadvantages of Community Breeding. — rr(jLably the 
greatest single drawback to community effort is the possibility 
of inti-oducing and disseminating diseases, most jiarticularly, 
infectious aljortion. Tliougli this fact should be borne iu mind 
continually in ]iui-chasing and in exchanging sires, those com- 
munities AN'hicli have for five or more years carried on work of 
this S(.)rt have not experienced serirms difficulty. The incon- 
venience and loss of time entailed in taking a cow some distance 
for service are sutticient to deter some from joining the associa- 
tion though often owning animals of the same breed. In some 
communities exchanges are made between the individual and the 
associated breeders. The individual ownership of l)ulls has its 
advantages. There is nothing to prevent the two systems work- 
ing in haimony in the same community. The object especially 
is to increase the number of hii;h class animals as quickly as 
])0ssible without great ex]>ense and then the organized selling of 
surphis stock. 

Selection of the Individual Cow. — It must be ever remem- 
bered by the breeders of livestock that the laws underlying repro- 
duction are at Ijest but poorly understood and diflicult of control. 
After all the care has been taken which A\ould seem possible or 
wise, individual members of the herd will, for reasons apparent 
or obscure, fail to develo]) into sutKciently profitable cows. The 
wise dairymen will watch for these variations, both that he may 
eliminate the inferior, and that he may increase his herd from 
the most vahuible animals. 

A^ariation is o])])ortunity for ])rogi'ess, but the inferior indi- 
\-idual must not be used as a ])ropagator of others or the ojiportun- 
ity will be lost. While the causes of variation are obscure, the 
fact of variation is evident. 
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Daily Records. — Farmers have for years been advised to 
keep daily records of tlie quantity of milk produced by their cows 
and to test sutficiently often to know approximately how much 
fat is being yielded by each cow. The system entails consider- 
able attention and some labor, but where given a fair test is found 
to be a paying investment. The form of the record sheet used 
for such is similar to the sample shown. This record is designed 
to acconunodate twenty cows for a week but may be extisnded to 
include the protluction of a month if desired. The form here 
shown is that adopted by the Dairy and the Extension Divisions 
in the University of Minnesota. The complaint is often made 
that to weigh the milk twice a day consumes so much time that 
more is lost than gained in the process. This criticism, how- 
ever, is made by those who have never tried it. The advantage 
of sytematically weighing every milking over a period of three 
days a month is that in addition to determining the production 
of the cow the added value of having what may be termed a ther- 
mometer of the business is at hand. Many items, such as 
scarcity of water in the pasture, short, dry grass, presence of 
flies, bad hay, cold rains, or poor milkers, have a decided influence 
upon the profitableness of the dairy enterprise, yet may not be 
noticed for a week or more unless there be at hand a record of 
production. Some cow keepers have continued the daily records 
after becoming convinced that all the cows in the herd are profit- 
able, purely for the effect of rivalry created among the milkers. 

A sheet summarizing by months the work done by the cows 
for tlie year will be found highly advantageous. SamjDle of the 
sheet used in Minnesota for this purpose is sho^vii on page 1-46. 

Three Day Records. — At times the labor involved in daily 
weighing seems so great that the fanner decides not to commence 
testing. To such the system of weighing the milk on the middle 
three days of each month is recommended. The yield for the 
month is calculated by multiplying by ten the yield for the three 
test days. This system requires scarcely 10 per cent of the labor 
involved by the daily weighing system and its accuracy is found 
to be about 96 per cent. This is more accurate than usual records 
kept of other farm operations. Where the fat test is made 
10 
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frum a, sample composited from the six milkings there is no 
reason why this system shonld not be fully as accurate as those 
now in voo-ue with most of the pure bred cattle associations in the 
making of semi-otticial yearly records, where the herd is visited 
only two days each month by the official representative. 

The three-day system of record keeping is Ijest carried out by 
I'uling a ch(>a]) day book. The books recommended are those 
about five inches wide by a font long, and cost K) cents. The 
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advantages of this volume are that it is too large to be easily lost, 
yet sufficiently small to be handled, and when iiiled as indicated, 
one WTiting of the cowls' names will suffice for a year. The book 
is sufficiently large to contain the records of thirty cows for seven 
years if desired. It is recommended, however, that in the latter 
half of the book each cow be given a page upon which are recorded 
all important events affecting her during the year, such as date of 
service; date due to calve and trouble, if any. One volume per 
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year kept in a convenient place in the stable will be found highly 
valuable and worth many times its cost. 

Permanent Records. — It is unwise to keep the permanent 
records on scrap)s of paper or in pocket-sized books. 

A book of 2(10 ]iagcs, each ])age about five by twelve inches, 
can be purchased for ten cents. Each page will hold the record 
of thirty cows for a month. The names or numbers of the cows 
should be writteu down the left margin of the left-hand page, 
then ruled up as shown below. 

The names need not be written on the next page but it 
should be niled so that the outer third of the leaf may be cut 
off, so that M'hen tunied it will just tit the names of the cows. 
Then on this luirrow page the next month may be ruled, and so on. 
In this way one writing of the names will answer for a whole 
year or longer. 

Herd Record for January, 1916 

Lbs. milk Estimate Test from Lbs. fat 

given in of milk composite por 

Name and No. of Cow three days per month sample month 

1. Bettie 00 600 3. .5 21.00 

2. Carlton 48 480 3.7 17.76 

3. Clara 00 900 3.4 30.60 

4. Violet 21 210 4.6 9.66 

5. Fay etc. ... ... .... 



Dairy Testing Associations. — In l'J05 the lirst coilperative 
association in the United States of America for the testing of 
cows was organized in ]\lichigan. The idea and the individual 
organizing the tirst in the United States came from Denmark. 
The plan is that tw^enty-hve farmers join their interests in the 
matter of testing and calculating dairy rations. In sections 
of the country where herds are comparatively large one dollar 
per cow per year furnishes money enough to nm the association. 
In the middle west dairy herds are smaller on the average, 
and $1.25 to $1..50 per cow per year is necessaiy, since only 
those cows belonging to approximately twenty-five farmers can 
be tested. The system is to employ a competent young man, 
usually a gTaduate of a school of agriculture, or a short course, 



SOME RESULTS OF COW TESTING 149 

to go from farm to fann to weigh and test the milk ; weigh old 
ratious fed and compute uew. He remains but one day in a place, 
making the circuit once each month. Whenever a good tester 
is obtained, experience shows the investment to be a highly 
profitable one on the farmers' part. Aside from getting the 
work done more cheaply than the farmer himself could usually 
do it there is the added advantage that it is done, which is so 
likely not ti_i be the case for more than a few months, if the work 
is left entirely to the owner who has so many other matters 
demanding mental and physical attention. 

The three requisites for improvement in livestock are breed- 
ing, feeding and selection. The dairy herd is no exception. A 
constant culling out process is essential to improvement. 

Some Results of Cow Testing. — The nature and the amount 
of improvement which cooperative testing associations may be 
the means of effecting are sho^\Ti in an average of ten herds in 
one Iowa association during four years, as follows : 



.\vg. animal milk -\vg. anima] butter Avg. animal Avg. animal 

yield per cow fat per cow feed cost per profit per 

Year Lbs. Lbs. cow cow. 

1911 ti4S3 246 $20.40 $32.42 

1912 7649 277 52.31 39.20 

1913 8738 285 43.67 52.95 

1914 8648 312 48.12 66.02 



One single herd increased Lbs. Lba. 

1912 5665 207.7 $43.77 $22.12' 

1913 7060 251.9 33.28 53.96 

1914 9679 339.8 46.12 72.22 

1915 10184 369.6 52.28 74.38 



Similar improvements have been brought about in a great 
many herds and commrmities. 

The growtli and status of the work are well shown by the fol- 
lowing table compiled by the Dairy Division, United States 
Department of Agriculture, Washington, D. C. 
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Xuinbcr of Co'iiicrafirr fow-Tc^i ing A.s.'inriuiiitus in (In United l^lates, 
In (tprration onJiihf l.sA, IJiirfi )'(iir 

Number of Associations in operation 
States 19011 1907 1008 1909 1910 1911 1912 1913 

Michioan 1 4 -1 r, 4 :; 4 4 
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QUESTIONS 

Give suggestions regarding the foundation stock for a dairy herd. 

In your section what blood predominates in the dairy herds? 

What are the points of a good dairy bully 

Oive important points of a good pedigree. 

What is meant by community breeding? 

Give advantages and disadvantages of a breeding association. 

What dairy records should be kept by all dairymen? 

Of what use are these? 

Compare the three-day record with the daily record. 

What is a dairy testing association? Explain its working. 

What are some of tlie results of such associations? 



PART III 

CARE AND iSlANAGEISIENT OF DAIRY CO^YS 



CHAPTER XIX 

DAIRY HERD MANAGEMENT 

MoTiiEKiiooD and niothcr-love are the very foundation of 
the dairy industry. When a man conies to look upon a cow as 
a mother, a calf as a bahy and young stock as growing children, 
he is in a very fair way to learn how to handle thcni. 

The gi-eat force which impels or stimulates milk production 
is the fact of motherhood, or, more exactly speaking, probably 
an enzyme formed in connection with motherhood. If this 
stimulating force be strong the cow will convert the nutriment 
contained in her feed into milk more rapidly, and keep at it for 
a longer time than she could if this stimulating force wore weak. 

AVe do not yet know what organ of the body secretes this 
stimulating fluid nor how to test for it in advance. We can 
only wait and see what the cow does under good care and feeding 
and then judge her in comparison with other cows. 

The largest single item in the production of the recent 
phenomenal milk records of all breeds is without doulit the better 
methods of handling now employed (Fig. 50), but next to this 
seems to be the inherited presence in some families and in- 
dividuals of an unusually sti'ong secreting pi.nver. 

This may explain, in a way, why some cows of good con- 
stitution and general type are, after all, very conunonplace 
producers, and also why a cow of non-famous family occasionally 
springs into })roniinence by nuiking an unusual record. The 
law of variation in breeding may have passed on to her this 
mark, just as Jerseys of solid-colored parents are bom with spots 
or Guernseys of orange and white parents with solid color or 
with dark " smoky " hairs about the muzzle, neck, or rear. 

Without in any way minimizing the value of breed, or type 
of the cows employed in the dairy, or the gToat importance of 
the ration consumed by the cows, it should be remembered that 
in the detailed management of tlie herd lies a very large part of 
the profits or disappointments to be derived. Excellent cows 
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(."111 lio Jilierally led, vet so liaiidled as to produce little or no 
jirolit. The couiiuoii cow niay be handled so as to increase her 
})rochictii)ii from tweiity-iivo to fifty per cent over present yields. 

Gestation Period. — The length of time between service and 
the (loliwry of tlie calf is nsually ^SO to -iST) days, or a little 
more than 1) months. It averages a little longer for bnll than 
for heifer calves. In order that the cow may be dried off at the 
right time it is necessary that record be kept of the date of 
service of every cow. 

Time to Freshen. — Under most conditions in the United 
States, cows should be bred to fi-eslien in tlie fall ; the calves 
to be dropped between October 1st and January 1st. If rea- 
%■ ". '■ - 1 





Fig. 5G. — Evidence cf thrift and faith. 

sonably well housed (Tigs. 5G and 57), cows are more com- 
foifable in winter than in summer. This saves feed. They 
likewise travel about much less, which also is economy. These 
tacts eiuilile the cow to }ield milk upon less feed in winter than 
in suimner. This becomes the more important when consider- 
able ([uantities of feed are purchased or where forage crops are 
raised on high-priced land. 

Is^'ature forces the cow to yield milk for at least a few months 
after calving for the sustenance of its own calf. Thus the cow 
vlien comfortably housed, liberally fed and kindly treated may 
be expected to milk during the entire winter months. After a 
period of four to seven months moat cows begin to slack off in 
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production. If at this juncture the spring arrives with its 
Marui wcatluu' and succulent appetizing grass, the millc tlow is 
greatly stiniulaled. Tliese and other forces cause tlie cow to in- 
ci'ease in milk ilow in spring often nearly equal to tlie maximum 
produced sliortly following freshening. Later, as the jiastui'c 
grows sliort and the grass tough and heat and flies ai'rive, the 
lierd will decline in milk flow rapidly, hut if the majority of 
the cows freshened in the autumn ])revious, thev will ali'cady 
lia\-e given milk nearly a year. They mav he allowed to go 
ilv\ at this time. They need a vacation anyway. 




FiQ. 57. — A good general farm and dairy barn. On this farm the author was raised. 

The fall-fresh cow will yield about fifteen to twenty per 
cent more milk in the year than the spring-fresh cows. It is good 
practice to give them their dry period while the farm work is as 
pressing as is usually the case in August and September. 

j\Iilk and butter fat also bring higher prices in winter than 
in summer. Thus the cow producing the bulk of her flow at a 
time when it is worth most i>eT pound becomes exceedingly more 
valuable than one producing most liberally when jirices are low. 

The time required to care for the cows may usually be more 
readily taken in winter than in summer. 

Furthermore, since the amoirnt and value of manure pro- 
duced depends largely upon the kind and amount of feed con- 
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Slimed, it is fouud that winter dairying serves to produce more 
manure at a time of the year when it can be saved. 

Winter dairying is more protitable than summer dairying, 
then, because the cow will give more milk, will give the bulk of 
it when prices are highest and when labor is cheapest, and 
will piroduce more manure when it can be saved. In addition, 
the calf born in the autumn has the advantage over spring- 
born calves, as noted elsewhere. 

Changing to the Fall Basis. — Many cows are still permitted 
to freshen in early spring. How they shall be put upon the 
fall basis varies with the individual animals in question, but it 
will usually be found more economical to force the herd to 
" back up," in other words, the cow is to be bred as soon after 
calving as possible, thus causing her to drop the next calf in 
less than a year from the time she previously freshened. By 
again breeding quickly it is possible to force the calving period 
back into the early winter or late fall. If, however, the cow in 
question be of dairy breeding, and intense dairy temperament, 
to such an extent that oestriTm does not appear for three to six 
months after calving, it will be practically necessary to breed as 
soon as possible and to let the calf come when it will. Such ani- 
mals, however, will be found the most persistent milkers, Avhich 
will enable them to give milk a year and a half, if necessary. It 
is much easier to control the time of calving with the Holstein, 
Ayrshire, or Brown Swiss, than with the Jersey or Guernsey. 

Giving the Cow a Rest — The yielding of two to four pounds 
of solid feed per day in milk is very exhausting to the cow's 
system. When to this, is added the burden of the growth of 
the calf, a very considerable amount of work is being done. In 
order, therefore, that the calf may be amply nourished, and 
bom strong, and that the cow herself may have recuperated in 
flesh sufKcient to enter upon a new lactation period stronglv, it 
is highly advisable that the cow be given a rest of at least four, 
and better, six weeks. With the majority of cows no special 
effort need be made to cause them to go dry, but with the 
high type dairy animal with the intense dairy temperament, there 
is likelihood that the secretion of milk in considerable quan- 
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titles Avill cniitiinie until tlie new calf is liorn. This is detri- 
iiicntal to tlie calf and the coav also. Such cows need carefully 
to ho forced to ao dry. 

Drying Off the Cow. — To hasten the drying- proeess a large 
part, or all, fif the grain nray he withheld from tlie ration, thus 
fiirciug hei- to suhsist largely, or wholly, U])on roughage. To 
this iudiK'cnient may he added that of leaving a little milk in 
the udder at each milking for a time, that is, not milking out 
clean and shortly the milking of the cow only once a day. In 
this way most cows may safely be dried off preparatory to their 
rest pi.'riod. To do this intelligently it is highly inii)ortant that 
a, breeding record he kept. 

The dry cow should be looked upon as a prospective milker, 
not as a mere hoarder. If at all run down in flesh, grain or 
(ither suthcient feed should be s-iven to enable her to thorousklv 
recui)erate her exhausted condition. If pasture is ample no grain 
"will be needed, but she should not be allowed to approach the 
next period of exhausting labor in a thin or indifferent condition. 
In fact it is now considered good practice and economy to feed 
some grain, if need 1)0, while the cow is dry in order that she 
may become well recuperated, in fact almost fat. Enough more 
milk with a higher test will be prodiaced during the next lactation 
period amply to repay the expense of conditioning at this time. 

Preparing Cows for Record Making. — Since milk fever is 
now little to be feared it has become the custom to " condition " 
or partially fatten cows during the dry period in order to 
enalile them to produce a materially greater amount of milk and 
fat immeiliately following parturition. It has for years been 
known to a few, and more recently made generally public, that 
not only will a cow in good condition produce more milk, but 
that she will also yield milk of a somewhat higher fat content 
Avhile milking down than Avould be the case if she had freshened 
in a lean condition. Thus, some Ilolstein cows, while weigh- 
ing 1400 ])ounds, yielded milk testing close to five per cent 
fat and so much of it that they were unable to eat enough feed 
to maintain such a large flow of rich milk, flonsequently body 
tissue was drawn upon. The co^ya became thinner day by day. 
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As the body fat disappeared the percentage amount of fat in 
the milk lowered until as the row, after a period "i a few niontlis, 
reached her lean working level, the percentage of fat in the milk 
had dropped gradually to ahout 3.25 per cent. The llolstein 
cow, Missouri Chief Josephine, averaged a test of 4.04 per 
cent fat during her seven-day record, but fell to only 2.81 per 
cent as an average for the year. Feeding during record making 
is discussed in Chapter XXIII. To prepare the cow to make 
the largest seven-day or thirty-day or yearly records, therefore, it 
is essential that she be given a rest period sufficient for thorough 
recuperation, even to become moderately well covered with fat. 

A caution here is due. If the high-milking cow is fed grain 
up too close to her calving time there is danger of inflanunation 
of the udder. This is particularly the case if corn forms a 
large part of the grain ration. All grain should be withheld 
several days prior to calving, and succulent roughage, as corn 
silage or roots, be fed in moderation. This is done in order that 
her system shall not contain too much feed nu^terial and tliat her 
bowels shall be loose at the time of the l)irth of the calf. 

Manure an Index in Feeding. — Any careful herdsman of 
cows, horses, or other stock, will notice the condition and odor 
of the manure. If too hard the animals need some loosening 
feed, if too loose, some dry feed will usually help. The odor 
should also be noted. If it has a strong, rotten odor, evidence 
is ample that the animal is out of condition, most likely from 
over-feeding, and is not digesting her feed. Such putrid eder 
indicates that the whole system of the cow is being poisoned. In 
such a case a good dose of physic to clean out the fennentiug- 
matter should first be given and followed by a lessened amount 
of feed. Undigested kernels of grain usually call tor finer 
grinding of the grain feed. 

Milking Before Calving. — Occasionally it is necessaiw to 
milk the cow partially before the calf is delivered. This should 
not be done, however, unless the udder becomes severely distended 
and painful, and then in quantity only sufficient to relieve the 
stress. Most cows do not require this precaution. With high- 
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class cows one danger in milking before the calf is bom is tlie 
likcliliiMKj of bringing tfn milk fever. 

Care at Calving. — The calving period is a critical one in 
the cow's life. Our domesticated animals are very liable indeed 
to produce yonng so large as to require assistance in delivery 
and other calves of normal size occasionally become misplaced 
and demand attention to prevent suffocation. Cows in pasture 
still follow their wild instincts to hide in a remote corner, to 
calve in secrecy, and even to hide the young in the tall grass or 
brush. Cows freshening in the early winter are, therefore, much 
more easily cared for at this time. When nearly due to freshen 
the cow should be put in a box stall sufficiently large to allow 
free movement and turning without danger. Abundance of 
water and a little coarse succulent feed should be supplied 
(Fig. 58). Attention should be gi^en that her bowels are 
moderately loose. The herdsman should be near at hand at 
the moment of calving to give assistance if needed. A few 
minutes spent at the critical moment may save the life of a 
valuable calf and occasionally the cow's as well. 

Care After Calving. — - The strain ujx)n the cow's system due 
to calving brings on some fever and nervousness. She should 
be given free access to water which is not too cold. Xo feed 
need be given for some hours. If both cow and calf are normal 
they may be left alone, she to clean and to lick the calf off, and 
he to learn the use of his legs. The cow is usimlly permitted to 
suckle the calf once, though this is not necessary. Cows have 
strong attachment for their calves only after having lived with 
them for a few days. Consetiuently, the removal of the calf at 
once, or when but a few hours old, causes no particular bereave- 
ment on the part of the cow^ The calf is wholly forgo-tten in a 
day. The calf should be removed from the sight and hearing of 
the dam while she is absent from the stall. Iler return is the 
psychological moment for the dairyman. The man who later 
is to milk her should be on hand to caress, to speak kindly and 
to feed a moderate mess of steamed oats or bran mash. \^Tnle 
she is consuming this delicacy the herdsman should groom her 
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with a brush, handle the udder aud teats, and gently draw a 
small quantity of luilk. It is not at all infrequent for the cow 
to transfer her affections from the calf absent to the man present, 
to adopt him as it were, and to him yield milk as freely and as 
gladly as she otherwise would liave done to her owm young. The 
more intelligent and sensitive the cow and the man, the more 
keenly true these facts. 

Milk Fever. — The disease known as milk fever, or parturient 
apoplexy, which was the dread of high-class dairymen for a 
good many years, is no longer much to be feared, for whatever 
may or may not be the real cause of the condition, its cui'e or 

"1 




Fig '>^ — .-i jufiply of good ^aitr con.'^tantly within reach of the cow is an aid in milk 
production. (.Courtesy James Mfg. Co.) 

prevention is now not difficult and reasonably certain by means 
of the so-called air treatment. 

To prevent this malady so far as possible the heavy milking 
cow should not be fully milked out at first nor for a couple of 
days. The precipitation of the condition is closely associated 
with the sudden and complete removal of the contents of tlie 
udder. By removing the first milk gradually many mishaps 
may be averted. Occasionally, however, precautions fail to 
prevent and the cow comes doAvn ^^'ith milk fever. For treat- 
ment, see page 202, 
11 
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Two or More Milkings Per Day. — Ordinarily the cow 
milked twice per day, dividing the twenty-four hours into two 
approximately equal periods, will give as much as she would 
if milked three or more times per day. The fact remains, 
however, that when the udder hecomes tilled with milk ther(^ 
seems to be a cessation of the activity of the milk secreting 
glands. Some cows are able to digest and to convert into milk a 
(|uantity of feed ('(insidcrably greater than can be stm-ed in tla^ 
udder when removed but twice daily. Such cews should be 
milked three times and most abundant milkers four times ])ei' 
day, di\iding the twenty-four hours into eight or six lioui' 
j)e7'iods, as the case may be. This naturally involves more 
labor, but if a large yield is sought, such eai-e will be found 
necessary. The phenomenal records recently made by the lead- 
ing cows of all the various breeds were |(rodueed upon tiie system 
of three or four milkings y)er day. 

Period of Greatest Yield. — As a rnb^ cows give the most 
milk ])er day between the eighteenth and th(! twenty-eighth day 
after calving. I'lie most fat is usually jiroduced during the 
second week and tlie most milk during the tbii'd week. This 
then would be the time for ex])eeting advanced registrv records 
to be made if any were ])ossible. 

Breeding. — Following a normal calving, a cow should not 
be bred for alxRit three months, unless it is desired to tuni the 
time of calving to an earlier date; but following an abortion the 
cow should 1)0 bred as early as conditions will permit. That is 
as soon as all discharges have ceased and all organs are clean and 
liealthy again. The disease which causes abortion also induces 
sterility, conse(|uently, considei-able time may elapse before con- 
cejition will take place. It is wise, therefore, to start earlv in 
order that the cow may not lose any more time than necessarv. 

The first year's record of a young cow, according to Eckles, 
may lie used as a guide as to her ability to perform in later life, 
providing, of course, she is not too young when beginning work 
and lias been adequately fed and housed. A dairy breed heifer 
freshening at twenty-four to twenty-eight months of age should 
produce during the coming year about 70 per ?ent of the 
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quantity wliieli wimld be expected of licr in her iiuitui-(> form 
and during the second lactation year SO per cent and tlie third 
90 per cent. 

One should not draw too hasty conclusions roa,arding a 
young cow that is not doing "well yet which is of such hreediiig 
that liettcr Avork might he expected. 

The famous Ilolstein cow, ^Missouri Chief Josephine, 
calved the first time when ahout two and one-half years old 
and was fairly well fed after she calved hut had not been put 
into condition hefiu'e freshening. Her milk for the first three 
months tested only l.r> per cent fat. Her first year's work was 
very ordinary, hut upon maturity and with better feeding she 
broke the world's record for six months, producing 17,00S 
pounds of milk. Her record for the year was 2(1,8(>1 pounds 
of milk. On her best day she yielded 110.3 pounds of milk, 
about fifty quarts, testing 2.8 per cent fat. 

Effect of Feed on Test of Milk. — When cows have for a 
considerable time been very inadequately fed they not only 
will produce a smaller quantity of milk and fat, but the milk 
will have in it a slightly lower percentage amount of fat. The 
same animals later liberally fed u]ion the ordinary feedstuffs 
are kno'mi to increase very materially not only in total quantity 
of milk and fat yielded, but also in percentage of fat as well. 
Many reasonable and other methods have been tried for the 
production of milk of higher fat content. Such artificial methods 
as the feeding of fat, however, produce a higher percentage only 
by throwing the cow out of condition and making her feverish. 
The period of high percentage fat is then of short duration and 
is usually followed by a period of depression. 

The only practicable way of securing more fat for market 
is by feeding the cow liberally, yet within reason, on a balanced 
ration made up of ordinary feedstuffs and otherwise giving her 
such care that she will be able to yield a larger quantity of milk. 
The struggle to secure a higher fat content in milk is imprac- 
tical with any cow except in so far as it can be influenced by 
the condition of body fatness accumulated during her period of 
rest; or as a long time plan, the breeding from stock which 
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}"iel(ls milk of a fat content higher than the average for the breed. 

The effect of drought on the richness of iiiillv is to lessen it 
perceptibly, especially if the drought occurs early in the season, 
Ijcfore the grass has become fully grown or matured. In I'jOiJ 
an carlv dronjiht in iiorthern ilissouri caused the fat test of milk 
to decline as much as tive-tenths per cent or from 3.7 to 3.2. 
The solids not fat in the milk were also so low that the lactometei 
reading of such milk Avas as low as 2'^ or 2'.) with grade Short- 
horn cows, when it should and normally would have been 31.5. 
The yield of cheese as well as of butter was disappointingly low 
during that season. 

Effect of Turning on Pasture. — One of the traditions of the 
dairymen is that the (juality of milk depreciates when cows are 
turned from the dry feed of the stable on to the suc(mlent spring 
pasture. They Avei'O often encouraged in this belief by local 
creamery men during the days of the whole milk creamen-. That 
there is no uniform decrease in the fat content of milk utider 
such conditions is proved by tlie thiAisanils of tests made of milk 
at the ^Minnesota Station. At this institution a samj)le of every 
milking is tested by itself, not composited, as in so many places. 
For more than tAventy years, with a herd varying from twenty 
to sixty cows, tests have been made twice a day. The breeds 
included in this and other experiments included the Jersev. 
Guernsey, ITolstein, Ayrshire, Shorthorn and Brown Swiss. 
From the mass of evidence at hand it may be stated that the 
usual opinion is incorrect Avhere well-fed cows are concenied 
that, whereas a feAv decrease in fat content, the average test of 
the milk of the Avell-fed herd is greater folkiwing the turning on 
to pasture than it Avas just prior to it. It is highly probable 
that the impression gained a place during the pioneer davs Avhen 
coAvs " spring poor " Avere often turned out to pastitre long be- 
fore there Avas enough feed even to sustain Aveight, to saA- noth- 
ing of producing milk. 

Large vs. Small Pasture. — A small pasture with an abund- 
ance of grass is economical, in tliat the cows do not Avaste so 
much of their energy in travelling about. On the other hand, 
a study of the movements of the herd in pasture Avill reveal the 
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fact that tlicy choose hication according to the condition of the 
weather, seeking the sheltered places if chilly, while I'estiug on 
the hill-top in hot weather. A large pasture otters greater oppor- 
tunity for the cows to make themselves thoroughly comfortable. 
If, however, the pasture is on a dead flat prairie country it is 
probable that the smaller pasture is preferable, while on rolling 
or broken land, the larger is better. 

Acres Required Per Cow. — This naturally varies greatly 
with the fertility of the field and the rainfall, also in many 
sections with the amount of timber or brush land included in 
the pasture. iJense forest yields little pasturage. Likewise in 
old clearings, largely grown up to brush, grass is to be found 
only in the 0])en spaces, while within the clumps of bushes little 
or nothing can be secured by cows. The open field, Avell seeded 
to lilue grass and white clover, will, on the average, yield grass 
in such quantity that two to three acres will feed one mature 
cow during the pasture season. The rotation pasture, however, 
shoiild produce more feed and thereby require only about one 
and a half acres per cow per season. In many sections it is 
calculated that the average young stock consumes one-half and 
the dry cow two-thirds as much feed as the cow in milk. This 
distinction is made for pasture rental purposes. 

Short Pasture. — It is highly pjrobable that the great dropping 
off in milk flow in July and August is due more to the shoit, dry 
pasture than to the presence of flies. The writer once tested 
this matter by means of two groupjs of cows similarly fed, one- 
half turned to pasture and the otlier half ke])t in the yard. Both 
were annoyed with flies about equally and both had all the feed 
they would readily consume, yet those animals that went to 
pasture went dry at the rate of 15 pier cent per month, while 
those kept in yard decreased at tlie rate of only 8 per cent 
per month. If to the quiet of the yard had been added the com- 
fort, of a half-darkened stable during tlie day the difference 
between the two groups would uncjuestionably have been yet 
more marked. 

If we will but remember that the average cow, gi\'ing the 
average amount of milk, requires the feed nutrients contained 
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in ;il)out 100 pounds of i^rass jier day, and will then calculate 
tlio nunihcr of stops and bites tlio oow must take on a sliort 
pasture to secure 100 pounds, it will readily be believed tliat she 
does not continue to labor until the full amount has been 
(jljtained, but rather that when the hunger is fairly satisfied she 
ceases her search and lies down to rest. She has probably 
already walked a greater distance than is really good f(jr her 
and yet has secured an insufficient <|uantity of feed. Her main- 
tenance then would lie above ncirmal and the sujjply of feed 
below normal, thus reducing the (juantity of fee(l consumed 
beyond nuiintenance, to an exceedingly small amount. 

Protection Against Flies. — The amount of harm done the 
dairy herd liy annoyance from flies is not at all a settled matter. 
Two experiment stations, T'omiecticut and Missoui'i. conducted 
tests to indicate the influence of the fly and, entirely inde- 
pendently of each other, came to the conclusion that the damage 
done liy tlie fly had been ovei'estimated and that the slacking off 
in milk yield was due far more lai'gely to a scarcity oi feed and 
short pasture. On the other hand, we find experienced and 
keenly observing dairymen who attrilnite the falling off in milk 
during fly season very largely indeed to the labur and pain 
endui'ed by the cows due to the flies. This is particularly the 
case in some of our newer northern sections wliere various 
" deer," " moose " and '' night " flies are particularly abundant. 

It is possible, therefore, that the difference of opinion is in 
])art line to the difference in the sort of fly common in the section 
eoijsidered. 

Supplementing the pasture by means of a crop (of Canadian 
field jieas and oats) to Vie cut and fed green when pastures are 
short and dry, is often necessary in the maintenance of milk 
flow. If this is contemplated, about one acre should be used for 
every twenty cows to be fed. Canada field peas and oats sown 
as early as the ground can be worked, and followed by a similar 
quantity sowar when the first has grown to a heiglit of two or 
three inclies, makes a good soiling crop fm- tlie northern states. 
A more reliable cro]) to be fed later in the season will be found 
in fodder corn, di'illed thickly, at the rate of thirty-five to forty 
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}iouiids ol seed to the acre and put in as early as the season will 
permit. 'Jliis will lie ready to feed in seventy-five to ninety 
days after jilantinji-. If possible, the field of com to be fed out, 
should be located close beside the pasture or even enclosed within 
the pasture. This nearness is for the sake of ease and economy 
of labor in feeding. A few minutes with a hand corn knife 
will sTiffice to cut and throw over the fence as much as the 
animals will readily consume. Tf the supplementarv corn field 
is located by the pasture and is made long and narrow the 
ex]iense of feeding will have been reduced to the minimum and 
it will be fduui] to be a wc.inilerfully well paying in\'estment. 

Milking. — Tlie cow is a creature of habit. To return the 
maximum of milk for the feed consumed she should be milked 
at regular intervals, and preferaltly, by the same indl\'idual. In 
some institutional or other large herds where the milking force 
is continually changing in personnel, thus necessitating frequent 
change of milkers, it is found preferable to shift the milkers 
continually in order to prevent any cow from becoming attached 
to any one milker. Thus the operation of milking becomes an 
impersonal matter. It is more likely, too, that the damage done 
by an individual poor milker will be partially rectified by the 
following good milker. 

In beginning the milking act care should always be taken 
to start the process slowly. Sharp pains uncpxestionably pierce 
the cow's udder just as the milk starts. The first few streams 
should be taken slowly and gently, especially in cold weather. 
iAIany a quarrel between cow and man might have been averted if 
consideration had been shown at this point. 

Methods of Milking — A few years ago the T)anish or the 
Tleglund manipulation method of milking was quite widely dis- 
cussed and was tested by the Wisconsin Station. In brief, the 
result showed that following a slow or weak-handed milker the 
Danish system of manipulation or massage would materially 
increase the amount of milk yielded, but when it followed a 
strong, active milker, little, if any, benefit 'was derived. 

The Heglund system was devised very largely to interest 
people in general, but farm and village girls in particular, in 
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taking interest and pride in niilkiiia'. It served that purpose 
■«-elI, but also demonstrated to all the need of nuissage of the 
mammary glands if greatest activity and yield were to he oh- 
taincd. Amj^le stimulation seems tu he furnished, however, 
hy ordinary rajiid, strong-handed milking, followed liy a mod- 
erate amount of drawing dowji of the teat and stripping out of 
the udilcr. AVhen once the milk flow has hcen well started, strong- 
handed, rapid milking is jjreferahle, as siudi will obtain more 
milk at each milking and M'ill keep the cow in milk for a longer 
period of months. 

Stripping for some time after tlie major portion of the milk 
has been drawn is in part a habit on the jtart of the cow and thi; 
milker. This may be largely avoided if the milker will Ijut 
draw down firmly on the teat Avitli one hand while gentlv Ijut 
firmly scjueezing and I'ubliing downward on the udder with the 
other. Stripping, as commonly undei'stood, that is, the slipping 
of the teat between the thumb and finger to finish getting all 
the rnilk should not be practiced. The milk can all be drawn 
with less pain to the cow by finishing Avith the full hand or with 
thumli and two fingers. 

The first and last milk drawn from a cow differ very ma- 
terially in fat content. The first is thin, alnnjst waterv. The 
fat in such frequently is only one quarter as great in amount as 
in the last dravm or the strippings. The amount of ditference 
between first and last depends largely iipon how much milk 
the cow is giving at that particular time. If fresh in milk so 
that the udder is fiilly distended, in fact turgid, the first milk 
drawn may test as low as one-half of one per cent fat, while the 
stripping tost is as high as 9 per cent fat, the last being eighteen 
times as rich as the first. But Avith a coav giAung onh' fiA^e to 
ten pounds at a milking, the first may test 2 or 3 per cent and 
the last 6 or 7 per cent, with an average of 4 per cent for the 
Avhule niess. This emphasizes the necessity of milking the coav 
dry aTid mixing the milk well before taking a sample for testing, 
also the fact that if the cow is not milked out clean each time 
the richest part of the milk is the part lost. Incomplete milking 
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also is a very common cause of garget as well as causing the cow 
to dry up ahead of time. 

The Milking Machine. — From the many reports by experi- 
ment stations, and otherwise, regarding the efficiency and prac- 
ticability of the mechanical milker it is obvious that at least some 
of the machines, as now developed, and at present represented 
by a dozen or more companies, will milk cows, that is, draw 
from the ndder most of the milk contained therein, but that it 
will not strip out as thoroughly as desired nor yet massage the 
mammary glands for the purpose of stimulating lilood flow, and 
much less excite in the cow's neiwous system the impulse to 
milk secretion. The fact that some dair^^nen are continuing 
to use the machine and are well pleased with it after an experi- 
ence of from three to six years is evidence that the machine itself 
is already in a reasonably high stage of perfection, but the fact 
that many farmer dair\'men who introduce the machine later 
lay it aside, would indicate that the difficulty of finding the right 
man to operate the machine is great. One is almost tempted to 
draw the conclusion that the machine has reached a higher stage 
of perfection than have the operators. 

If on a two-man farm forty or fifty cows may be kept by the 
assistance of the mechanical milker the advantages of the larger 
number of cows or the small number of men is obvious. In the 
dairies of fifty or more cows where transient labor must be 
depended upon, it seems highly probable that one of the mechan- 
ical milkers will be found a profitable investment, provided the 
owner operates the machine himself. 

Some machines are not provided w^ith adequate regulators 
of the suction force, while others have no way provided for the 
relief of the teat from constant or near-constant suction. Cows 
do not object to the feel of the teat cups nor to the click of the 
machine. In fact many now on the market are easier on the 
cow than are ordinary hand milkers with untrimmed finger nails. 

The whole matter of mechanical milkers now resolves itself 
into three questions, the cost for the number of coavs to be 
handled, the handling so as to keep up the flow of milk and the 
sanitary character of the product drawn. If a man has feed 
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and bam romii fm- twfiity or tliirly cuws and can save liiring a 
man hy Laving a nnicliinc, it will pay to put one in, provided he 
understands maehinery reasonably well and understands cows 
fully as well as would lie rerpiii'ed if he Avere to do all the work 
by hand and Avill attend to the work in ]ierson. 

]\rost or all the machines are now made so that all parts can 
be cleaned. It is another question whether they will be kept 
clean. Jf cared for jiroperly cleaner milk can be j^roduced by 
machine than by hand, but in practice thei'e is danger that the 
milk will not be so clean. 

The success or the failure of the juachine now depends 
almost wholly on the operator. 

The bed of the cow naturally should be eoiufortable \vhether 
made so with shavings or straw. It is the nature of cattle to 
eat their feed rajndly, then to lie down to laiminate it. If a 
hard, narrow, or otherwise uncomfortable bed is furnished them, 
the discomfort will induce activity and needlessly increase the 
amount of feed necessary for maintenance, ilaking the cows 
completely comfortalde saves feed (Fig. 5'jj. 

Dehorning the cows after maturity gives them less pain than 
they would inflict upon some sister cow if permitted to wear 
their useless side amis. Clippers for the removal of homs are 
not to be advised, since they crush the bone and thereby leave a 
large number of little slivers A\-hich make healing ditScult and 
very slow. A fine meat saw is preferable to any other instni- 
ment yet devised. The horn should be sawed so close to the 
head that a ring of hair about a cjuarter of an inch wide will still 
cling to the horn. Cut thus short the horn will not grow, neither 
will it hurt the animal as keenly as it would if cut a half inch 
lougcr, in which case the stub would cimtinue growth and often 
produce an ugly or aniuiying malf(u-med honi. It is inadvisable 
to dehorn in winter because of the cold, and it is dangerous, 
indeed, to dehorn in smnmer when flies are bad. If, in the case 
of an accident, it liecomes necessary to saw off an animal's hom 
during fly season and maggots should develop in the wound, they 
taay be thoroughly expelled by means of turpentinei The 
■wound should then be covered with a wad of cotton saturated 
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with tar, to fomi a temporary scab, and to repel tlies. It, oi' 
course, is preferable to apply the tarred cotton as a precautiou 
rather than as a remedy. 

Cows without horns live together so much more peaceably, 
crowding aljout the water tank like so many sheep, that the prac- 
tice of permitting the horns to remain on the w(;rking dairy herd 
should be considered an extravagance, at liest a luxury. 

As a working practice it is preferable to prevent the horn 
from gTfiwing on the calf by means of caustic. 

Sucking cows are liable to develop if calves are permitted 
to suckle each other after drinking. They often thus learn the 
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Fig 59 — Comfort 19 also pfonom^ m tb( dair\ row stable 

taste of milk from some member of the herd and finally discover 
that they themselves may be the source of that satisfaction. 
\'arious means have Ijeen suggested, but the one which most 
nearly always works is to put into the cow's nose an ordinary 
bull ring and into this ring a second ring, forming thus a two- 
linked chain. This so interferes with the process of sucking as 
to finally discourage it altogether. 

It is often a hard habit to break, however, and should be 
averted In' so handling the calves that they do not learn the trick. 

Kicking cows are usually develojted from rough handling. 
The more intelligent and sensitive the animal the more likely it 
is to resent unjust treatment. The heifer with first calf is 
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nervous and too often imaeciistonied to being handled. Quiet 
self-control on the [)art of the milker for a few days will usually 
suttice to convince the young mother that she is among friends 
with no reason to fight. 

In case Hies, harb-wire scratch, or other cause has made had 
sores upon the cow's teats, greatest comfort in milking is found 
hy first moistening the skin with warm water or milk. A good 
tly-repelling salve should he used after milking to heal the 
wounds. In case it is necessary to tie the anhnal's leg.Si tliis 
shouhl he done hy tying them together with a soft ro]ie, put on 
in " tigiire eight,'' above the hocks. This will prevent her 
doing damage and without subjecting her to the strain and excite- 
ment which would follow strapping a foot back. 

It cannot he too strongly emphasized that the cow is a docile 
creature, fully willing to be friends with her keeper, and will not 
kick without cause. 

Hard milkers are frequently caused by neglect of the teat 
in permitting it to become too dry and harsh. This may be 
overcome by the use of vaseline, which should be thoroughly 
nibl)ed into the skin before milking. Slow and weakdianded 
milking also encourages hard milking. Thus when neglect and 
weak-handed milking have developed a thoroughly hard milker 
she may often he brought back into normal condition by the 
application of oil and strong hands. 

Leaking teats are occasionally a gr-eat annoyance, since they 
not only permit the waste of a considerable amount of the milk 
so preciously foi-med, but so saturate the floor beneath the animal 
that the stall becomes sour. This in tuni not only produces a 
liad odor in the barn, hut infects the animal as she lies in her 
place and increases the likelihood of milk being produced which 
will sour abnormally soon. Occasionally such leaks may be 
].irevented by coating the tip of the teat with a little collodion 
immediately following milking. Alum nibbed on the moist 
end of the teat immediately following milking may aid somewhat. 

Name the Cows. — Every cow in the barn should lie given a 
name and he called by that name sufficiently often and clearly 
to enable her to learn it. It gives individuality to the animals 
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and increases the interest on tlie part of the attendants. Further^ 
the name often proves valuable in preventing cows from wander- 
ing into forbidden parts of the barn, fur Avhen they are seen 
starting, if spoken to clearly, and called by name they realize 
that they have been discovered and return to their own stall or 
pass out as desired. 

Every cow should be given her own place in the barn, if 
possible, and taken to that place upon the first visit to the barn. 
When led directly to the right place and tied and fed she soon 
learns her place and takes it of her own accord, thus preventing 
confusion and accidents so lialile to result if a barn is opened to 
a herd, the individuals of which have no definite place. 

Watering. — Cows require from three to five gallons, twenty- 
five to forty pounds of water, per day ^vhen dry and from three 
to four times that amount when milking. In calculating tank 
capacity 160 pounds or twenty gallons will be required each 
day for each cow. If the cow is compelled to drink ice water 
in winter the feeder may calculate that the heat in two pounds 
of hay ^vill be required simply to warm the water from the tem- 
perature of the pond or icy tank to that of the animal's body and 
that half or more of this loss can be saved by tempering the 
drinking water to about 70 or 80 degrees. This is particularly 
desirable when cows are watered from a large tank ottt of doors. 
The violent shivering so often seen in cows and horses just after 
drinking a lot of cold water is nature's way of giving the animal 
exercise to warm the water. (See paragraph on Stable Tem- 
perature.) "WTiile some cows will drink only once a day by 
preference, most desire to drink at least twice. A cow milked 
verj' heavily should be watered at least four times a day or, better, 
have water available at all times, either in a pail or drinking 
fountain. 

Methods of 'Watering in Bam. — A private drinking foun- 
tain for each cow is not essential to economical milk production, 
nor even to high production. They are expensive to install 
and necessitate labor in keeping them clean. Further than this, 
it will be found good practice, even in cold weather, to turn 
the cows out once or twice a day to give them a chance to limber 
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Up by a little walk and opportuinty to discover one another. 
Unless use is made of this fact the intense dairy cows are lialjle 
to go over jn'ri'id after jiei'iod of heat nnnoticeil. During winter 
the cows shnuld he watei-ed in the yard on ANarin days and from a 
tank at a cian-enient place in the stalde during severe "weather. 

It. however, is exceedingly convenient to have a watering 
devifc in the stable whereby the cows rmiy be watered while 
still in their stalls (Fig. OU). A convenient method of doing 
this i.- to run a water ]ii]ie along tlie top of the cement base of 
the jiiangcr in front of the cows, then to have Indes drilled at 
intervals to allow the escape of water into the conci'ete manger. 
Thus all cows receive water at the same nmnient. Tliis pre- 
vents reai'hing and sli[i]iing, also saves water. 

Another ci;invenient method, wdiere the manger will not per- 
mit its use as a trough, is to extend the Avater pipe in front of the 
coAvs with a faucet and short hose between each two cows. A pail 
may then be set into the manger and Avater drawn directly into 
it from the pipe close by. This require- a little uiore time but 
is cheap of installation, and will not be needed except during 
severe weather when field work is usually not ])ressing. 

Salt Requirement. — Xot only fi'om natui'c in genera], but by 
exact exjieriment-. it is known tliat cows reipiire salt in order 
to remain in health. In a test a few of the cows broke dov.Ti 
after less than a month of salt fasting, Avherr-a- others Avithstood 
the strain for more than a A-ear, but these finally and suddenly 
develo[ied a thoroughly mi-ei-able condition, Avhich. li':AveA'ei'. was 
quickly alleviated by the addition of salt to the ration. IleaA'y 
milkers need more salt than those that giAx- but little milk. Salt 
not only Avhets the ajipetite of the cow. btit seems also t'j lessen 
the Avaste from the IxkIv of protein of feed or muscle, or in 
other Avords, a little salt regTilarly fed or placed Avliere the coav 
may eat it at Avill tend- to save other feeilstuffs. The fact that 
the addition of salt to hay or grain mixture makes the feed more 
palatable is an important item, since feed that is well liked is 
more ea-ilv and thurouchly digested. T'ows need about one 
ounce r>{ salt per day on the average. Salt Ijricks attached to the 
side of the stall are oi no particular advantage. Common barrel 
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salt <jo,-ts miu/li less and is inoi'e easily -iveu and also pennits 
beinji' mixed with the grain or the adinixture of bone meal, which 
is a special advantage t(^ voung stock. 

Change of routine in doing the work of the stable should be 
avoided so far as possible. It is preferable that the feed for the 
day be divided intd two equal parts aiid fed. half in the morning 
and half in the evening. Tlie gTain should lie fed first and 
while it is being consumed the milking should lie done. This 
aids in getting the cow into an agi'eeable frame of mind and 
lessens the likelihood of a quarrel Avith the milker and makes for 




Fig. 60. — The drinking fountain, convenient but not essential, fphoto loaned b-\- James 

.Mlg. Co.; 

larger flow of milk. ITay should be fed after milking because 
it will fill the air of the stable with dust, which dust carries 
immiense quantities of mould, and bacteria, which will hasten 
the spoiling of the milk if permitted to enter it. Silage should 
be fed after milking because of its odor. Cows should be 
watered twice a day, once in the morning after eating their feed 
and again in tlie afternoon just before being fed. 

Punctuality and regiilarity are very positive virtues in dairy 
workers, for not only does the work itself depend on it, but the 
amount of milk the cows will yield as well. Even with proper 
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feed and comfort, if regularity is lacking, a cow will not yield 
what she otlicrwise would. 

A dog on a dairy farm may or may not be a nuisance ; that 
depends upon his character and training. The ordinary sort, 
li(iwe\er, is an expensive luxury which is not to be recommended. 
A good Shepherd or Collie, however, may very readily be trained 
not I inly to save many steps, but alsij to do general police duty on 
a livestdck farm and thereby be of real value. 

QUESTIONS 

1. What is the normal gestation period for cows? 

2. Wliat time of the year is generally the best time for cows to freshen? 

Why ? 

3. How may a spring cow be put on to a fall-calving schedule? 

4. How much rest dof'S a cow need between lactation periods? 

5. Tell how to dry off a cow. 

C. Hott- should the dry cow be fed ? 

7. What is meant by "conditioning" a cow? 

8. How may the manure serve as an index in feeding? 
!l. When should cows be milked before calving? 

10. What care should be given at calving time? 

11. How should the cow be cared for after calving? 

\2. How many times a day should a cow be milked when fresh? 

1.3. At what time does a cow give most milk? 

14. How soon after calving ought a cow to be bred? 

l"). What percentage of a mature cow's record is the first year of work? 

Second year ? Third year ? 
Hi. How may the feed affect the test of milk? 
17. What effect has a drought on the rjuality of milk? 
l.S. What effect does turning cows out to pasture in the spring have upon 

the quality of milk yielded? 

19. \Miich is preferable, a large or a small pasture for cows? 
2U. How many acres are required to pasture a cow? 

21. How is midsummer short pasture to be met? 

22. How should milking be done? 

2.J. What is the value of the Heglund method of milking? 

24. How do the first and the last milk drawn from a cow differ? 

2.5. ^Miat of the milking machine? Have you seen one work? 

20. What temperature is best suited to dairy cows? 

27. Discuss light in the dairy barn. 

28. What is the best way to dehorn? 

29. How may hard milking be made easier? 



CHAPTER XX 
HOW CAN I GET THE MOST FROM THE COWS I HAVE? 

The iiumediate pi'oblcni which cuufronts many, probaLly 
most, American farmers to-day is not so imieh what breed or 
strain of cows would be most protitable to keep if they could 
have what they Avant, but rather how to get the greatest returns 
from Avhat they now have. All realize that a few cows are 
outstandingly \-aluable and that there is a small hu]-de nf lesser 
power that are very good, but the number of high-producing 
cows is altogether too small to furnish each farmer with a herd 
or even with one specimen, and that for some time the bulk of 
the dairy work of this country must of necessity lie done by 
grades only moderately well suited to their tasks. 

Common cows have repeatedly shown themselves capable of 
jiroduciiig much more and more ('conomically than is generally 
realized, even 50 to 100 pounds of fat per year. To secure such 
results, however, the " conunon '" cow must be accorded " pure 
bred '" care, i.e., she must be fed and treated right. In general, 
farmers should keep the cattle they now ha\e, and build up. 
The following are the chief points in getting what we can out 
of the cows we now ha^'e : 

1. Fall fresh to produce more milk. See Chapter XIX. 

2. Comfortably hoiised to save feed. See Chapter XXI. 

3. Succulent feed, silage, to encourage liberal eating. See 
Chapter XXIII. 

4. Feeding liberally so cow can have something to work on. 
See Chapter XXIII. 

5. Fair amount of grain so cows nuiy be able to con.sume more 
nutriment. See C'liapter XXIII. 

G. Balance of nutrients, so the l)ody and the milk may be 
adequately fed. See Chapter XXII I. 

7. Treated with kindness so she will be willing and glad to 
let down the milk. See Chapter XIX. 

12 177 
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8. IvegTilarly frd aud uiilkfd so tliu cow's systoni may uot 
be frcijuently tlirown out uf tnnf-. Sco (.'liajjlfr XIX. 

'). Jjiberally watered, twiee daily. See (dja])tor XIX. 

10. Protected from Lieat ami llie,^ in summer. See Cliapter 
XIX. 

11. ]\Ii]ked quickly and tlioroualily. See Chapter XTX. 

12. DeLo]-ned. See <;Lapter XIX. 

i:j. ]\Iilk weighed and tested. See Chapter XVIII. 

14. Lest eows kept and la-ed to ])iire-l)]-ed Imll. 

Our grade cows must of neeei^ity serve as foundation, hut 
v.'e should aim to Luild liigher than the fiiuiidatioii only. Life is 
too short to spend on iiietticient cow- any longer than necessai'y. 

QUKSTIOXS 

1. How sliould a man proeefd to secure a proliialjle iluiry lierJ wliun 

he has no cowa to start ^itli ? 

2. When he lias a herd of unte.-ted i/rades on liand? 

?,. U'hat thri-e thin<,'.s sliould ^^iiide him in helcrtjn;/ a hi ei-d ? 

4. \"'i'liat jjiiiiits should he looked out lor in s^decl in;/ ;i hiilK' 

5. What ''off color'' in Guernsey and in Tlol-ti-iii hull-, m:iv sonir-tinies he 

taken advantage of? 

6. What must a pedigree show in rirder to he a wjoij one? 

7. What are the advantages of comniuniiy l^rei-diiiL'? 

8. How are community hreedin;.' a.-.-oeiations opeiati-d? 
U. How are daily milk records valualde? 

10. Show liow the three-day record is VT.rked. 

11. What is the plan of ojieiation of coi'.perative dairy ti--t a-,-oeiations? 

12. ViLat results have heeu attained hv or''anized cow te..,tiiji/? 



CHAPTER XXI 
SOME FEATURES OF THE DAIRY BARN 

The stable need not be expensive but should be made to 
furnish as nearly as pijssible the condition \vhi(_'li naturally 
surrounds the cows during that time of year in which they 
universally produce milk most abundantly, namely, the spring 
or early summer. d"he cow docs not care for the time of year, 
])ut rather for conditions (Fig- *j1J. 

(_'crtain features of the dairy barn and cow stable are very 
oft(Ui under discussion, chief aniuiig \\'hich are such niattiu's as 
the })referable kind of llnnr, whether cows should be faced out- 
\\'ard or inward, and the like. 

Hay storage ovci- a cnw stable is thoroughly jiei-missible even 
in well organized cuw liai'iis, provided simply that there be a good 
tight floor between the hay and the cows. The breath of stock 
injures, or even niins, hay or fodder if stored above wdthout 
being protected. It is economy to provide the hay floor. Also 
the dust that gathers on hay or straw over stock will so easily 
and so often be knocked off into the air of the stable that clean 
milk could only with difficulty be produced under such conditions. 

The floor material best adapted for use in dairy cow stables 
is concrete. Tliis rnav well Ije left exposed in walks, alleys, 
gutters and mangers, and may be a foundation under the cows, 
but shonid he ii\-ci-laiil with ^ome nun-conductor of moislure 
and heat where the cows must stand and lie. T'ommon soft-wood 
])lank soaked in tar or creosote will render much good service, 
but lias the disadvantage of wearing out too quickly and also of 
oft'ering many cracks which, if not filled with tar, will collect 
dirt. rVjrk bricks are made of bits of cork compressed into the 
foiTU of common bi-icks. being held together by asphaltum or 
similar material. Rucli brick are good as covering for a strong, 
coarse concrete foundation, especially in being warm, not severely 
hard '>ri the cfiw's feet, and waterproof (Fig. 02). 

The cost of cork brick is about $48 to $50 per 1000 and 
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')() to On bricks will Le rcquinvl jior eijw. Of r-()iisi.'(|neJi('c too 
is the far-t tliat tlir'v are not jriadc uniform in tliickni'-.-, -o that a 
smooth tlofir tnji is ditfir-iilt to make. 

Creosote wooden blocks, siicji ;is are now sf) min'h employed 
in surfaeinfi' city streets, are now licini;' nnirli used for cow-stahlo 
iliX)rs. Tliev ai'c clif-qi. ^•cry diii'alilc. sanitiii'v ;iiid \\'arm. Of 
these hlneks. ahont ninety Avill he ner-ded per cow. 

An insulating layer in the concrete makes tkie fjnor drv and 
warm. The time to install the in-ulatin!x layer is when the 
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floor is Ijeinp cnnstrncted. After the ]'on;ili aroiitinir is poured 
a layer of tar jiaper is nailed nn it all oyer the cow bed.-:. Tlie 
nail heads are left p)rojectin2' half an inch so tliat when the 
finish coat is poured the nails will help to hold it in place. Two 
coats of coal-tar paint is sometimes used in-tead of the tar paper. 
Either will pre\-ent the cajiillary action of nnji.-turt; througli the 
cement and the iio(jr will be warnr and dry. The top) layer of 
cement will retain tlie heat of animal- niucli as -oapi-tone doe-. 
Facing cows inward make- feedins- ea-ier and tbie cleanino; 
is as ea.-y if a littei- carrier lie pi-i-,\-ided. Ihit the jilan has the 
distinct disadyantasze in that the walls are certain in a yery few 
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days to l>ecoiiie fi>ule<l by llio spattering:' iiiaiiure unless a wide- 
walk is left beliirid the i-i)\\s, rir a deep niaimre gutter is provided 
Any manure ou the walls must remain t(j Ije unsightly and a 
reproach to the manager or lie scrahljed oiF. It should be re- 
membered too that fresh manure contains a slimy substance from 
walls of the cow's intestines Avhich renders it sticky. On the 
early-day log stables fresh cow manure was regoilarly used as a 
mortar t'.i plaster upi the cracks between logs and chinks where 
it \\-ould withstand weathering for several months. Ou the 
wall behind the enw it will remain until scnibbed off. Such 
work is expensive in time and wholly non-productive. 




Fig. 02. — .\ sub.slanUalh' built row stabJe. Note the deep cement gutter and the cork 
brick flour wiiere the cows are to bland. 

Many good dairymen provide deep gutters lor the manure 
and wide walks behind the co\\'s, and then prefer to have the 
cows face inward. They then have their eyes away from the 
bright light of window's. 

By facing the cows outward tlie \\'alls are kept clean and the 
floor between the two rows of cows may be cleaned far more 
easily than the walls. Furthermore, the difference in the 
standard of cleanliness for the walls and the floor renders it 
many times more easy to keep a cow stable pjresentable when the 
cows face outward rather than inward. If cows face outward 
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it is very dftrn tnic (■(■oiiniiiy hi iiiiikc llic ^tiiMi.' wiili- I'liougli 
to pei'liiit a \v:ii;,(ili (If t'vrii a tlircc-lioi'sc inaiinn; spri'MflrT to ])i; 
driven tliriiiii:li tlw lui'ii iVnjn fiid tu (.'iid, in onlci- that tlie 
inanTU'C may he rciiKnod with the li.-ast pu.Tsililc: amount of labor 
iind drawn directly to the tields ( Fi<j. O.'j j. 

Arranged so, tlie cows have a wide door through which to 
enter the stahle, tlins lessening the danger of accidents dne, to 
crowiling. It al.^o gives the cows more i-ooin to enti'r and leave 
their stalls in comfort and safety. 

In sale stables too it is desirable to ha\-e all the animals in 
sight from one point. "bhev show n]) to bettei- ad\'aiitage. All 
tilings considered, thei'O are many Avho ]))-(;ler- the ont-facing 
svstem. Each ]i]an has its own ad^•antages, ami both plans 
A\'ill eontinne to he followed by ;L:-ood daii-ymen. 

Ventilation of the Stable. — In a sense, air oi- the ox\-gen 
contained in it, is a food, since the carbon contained in the feed 
eaten cannot iinder-go oxidation and libei'ate heat and eiiergv 
without it. Furthennoi-e, body tissues are constantly weariiig 
out and, in tlie fonn of carbon dioxide, ai-e Ixiing thrown off 
lariicly in the exhale-d air. ,Mnch nioi-tnre and some organic 
jiartii-les al.-o escape from the body in the warm In-eath and in 
additi(jn to tliese exhaled, impurities, \'arions gases, such as 
ammonia anil marsh gas, are jiassed A\-hich aid in defiling the 
air. ^Molds and bacteria gro\v aliundantly in straw and bay in 
an atmosphere so moist and full of organic matter. 

Diseases of all sorts are more liable to he spread and con- 
tracted, and to be intense in their action in a badly ventilated 
stable. Even if s]iecific diseases are not jiresent, however, a bad 
atmosphere is imde-irable because it is depressing in everw 
respect on both the stock and the laborers who must spend a 
])Ortion of their time in it. 

The amount of air bi'cathed by an averai;e cow is given by 
King ' as about 2S00 cubic feet in 24 hours (U- about i'2i pounds, 
— about twice the weight of feed and watei- required. This is 
not to say that all oxygen in such a volume of air Avas used. 

It'is generally calculated that the stable should be suibciently 

Mving, F. H. Pliyiicg of .VarifiiltnTf. Si-c-ori'l Kilition. p. ?,'A. 
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commodious In pciinit •lOO ciiljic i'oot of air space per cow. This, 
as a iiec-c,--it\\ liowcvcr, mii-t ilcpcii'l upon the I'ale nl' cxcljauge 
of the air. There should be some inflow and outllov.' of air even 
in the largest stables. Too much circulation in winter is 
ol)viou-l\' detrimentaJ. In this a,i:^i-a\'ating matter thi; sout]iei']i 
dairjTiian, witli iiis lattire-sided barns, has a. dec-idi'd ad\'antage. 

The forces that produce ventilation in -tables are (a) a 
wind pressure again-t the side of tlie Ijuildiug tfiidiug to force 
air in; and a suction on tlie opposite side which temls to draw it 
out ; (h) the air frir'tion over the top of the ventilator flue caus- 
ing a draft as in tall chimneys and (r) the diffc'rence in the 
temperature between the air of the slalile and tliat of the ont-ide. 
The relati\'e ^-alues of these thi'ce forces will naturally vary 
continually witli conditions ("Fig. Ofj. 

A Choice of Systems. — Pf,o]-]y fon-tnn-ted stables will need 
no svstem of ventilation. ]\lany northern barns need battening 
rather than more airing. 

During much of the year, even f>i winter in thr^ northern 
states, Avindows may safely lie opened to ha-ten air c-irc-ulatiou, 
especiallv if the windows be hinged at the Ijottom and set to slant 
inward Avh(.-n open (fig. G-jj. 

On many occasions, wla-n the wind i- blrtwing strongly, a 
curtain of common cotton chee-ecbitli or rnn-lin, or burlap sack- 
ing, may be tacked over the wiinhnv. This is best done by 
first tacking the mu.-lin onto a frame aiid slipping tlie frame 
into place when needed in cold weather. TItere are times and 
conditions, however, A\hen a more systematic ventilation is 
de-irable. Tor such there is probablv nc>ne bf-tter tlian the 
^vfAl knovm King system, develojied Ijy Prof. F, 11. King, of 
Wi.-consin Kniver.-dty. 

The essential features of the King system are : ( ] ) An out- 
going air dnc't and (2) an opportunity for air to enter to take 
the place of that dra^ATi oirt. The out-going ventilator sliaft 
should be comparatively large a)id smooth to reduce frif'-tion 
within, as straight as consi-tent with tlie plan of tlie l>arn and ex- 
tendinff up tliroudi the roof, nr.t teiTiiinatin^- in the hay loft but 
open into the cupola. The air duct -hould be of wood or if of 
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till or galvanized iruu, be eoxr-red over with Ijoanls. This insula- 
tion is to prevent the cold air of the hav hift from so edolintr the 
out-goini;- air as to eheek it, and turn it do\vin\'ard. d'lic air 
iidets should be smaller and (jf greater number tlian the outlets. 
They consist of shorter shafts through which the air mu,-t rise 
before enterina' the liarn. 




Fig. 64. — Elr-valion WonrlLnnd D.'iir>' F.-irm bnrn. Note e^^'fitrm r.f attiI iKstion. a, 
oijIIpI, in pnrnrnpr: b, oiji)f-f in \\)nlfT; imrl <\. ifjlr-t nl all liiiics. Also llio dirt-light floor 
over the stock. Straw for bedding a.y well as haj- for feed ia stored in the loft. 

The location of the flue would Itest be near tlit; center of 
the stalile. This piermits a straight duct and encour;iges di'aiight 
but may be against the walls and roof. In summer the warm 
air at the top of the stalde may be di'awn away. A\hile in winter 
the suction may commence at tlie floor as shown in tigure '14. 
The air inlets should be made in the walls so as to admit the fresh 
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ail- near tlic tup of tlic stable, just beLiw (ho liaj ilour, or, if no 
liay is stored overhead, about seven feet from the llooi-. 

JIucli trouble lias been experienced with the svsteui if nut 
jiroperly installed. The anthor hesitates to reconunend it or 
any other system to those who do not understand its principles. 
In pi'aetice, a tlnjughtful use of windows and muslin eurtaius 
will i^o a long way ti>ward solving the ])robleni. 

The muslin curtain at the window furnishes an economical 
and fairly elhciemt means of drying the atmosphere of the stable 
and permits thorough inixing of fresh air with the old. Jf 
the nnislin is fastened to a frame that may be slid into place it 
nuiy often Lie used when the temperature in- the wind W(.iul(l 
]iot permit wiii<lows to be opened with safety. (Jn mild days, 
of wliich all parts of the bruited States have so many, the doors 
or toil half of the doors and windows may be opened with safety 
and good results. Under some circumstances the muslin cur- 
tain is ti> be recommended over any other system. 

The temperature of the stable shoidd, so far as possible, not 
be permitted to go lower than about d.'i and not nnich higher 
than aliout 70 degTces. A temperature of aliout <50 degrees 
seems to be the one liest suited to dairy cows. A high temjjera- 
tui'e, 8") degrees or above, causes the cow to lose, her appetite, aiid 
go " off feed" easily if being at all crowdcsd. A cold tempera- 
ture in the stable, on the other hand, cools the cow's body just as 
it would any other Avarm object and recjuires that the cow make 
it up by eating more feed. The temperature nmst l)e niain- 
taiued if life is to continue. ^N^ature's safety valve in this 
matter is tense muscles and shivering. Literally, therefore, a 
cold cow must shiver herself wann, as cpieer as this may sound. 
We all know how tired we feel in the morning after having 
" slept cold.'' Wf were tired because our muscles had been at 
Avork, drawn tense, to ki'C]) us warmer. 

Good light is necessary in the stable for ease in doing the 
Avork and for keeping it clean, as Avell as being desiralile from the 
standpoint of the cow herself. Too much lio-ht, however, is 
Avearving to any animal and thus expensive. The most serious 
objectinn to facing coavs outAvard ia that thev Avill face more or 
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less dii'eetlv aiiauist ihc wiiulinvs. JJut ii' llicst' arc only jlkxI- 
erate iii numLici- and placed liuri7A)iitailj so that tlic licttom is 
about four aiul oue-lialf feet from the Hour, the light Avill not be 
severe on any ami "will be actually restful to all those located 
between the windows. 

To make it lighter for work throughout the stable the whole 
interior may be wliitewashed. In fact a gooil Avhitewashing 
applied by means of a spray pump to reach the crevices and 
cracks is to be recommended once or twice a year to kill disease 
and other germs. ]\rany barns have been built, of late years, 
with so miieh glass surface as to be too warm on brio-ht davs 
and too cold on windy ones and at the same time not particu- 
larly well lighted because the interior was left in some dark color. 
A more wholesome and dependable condition can be procured 
by employing less glass and more whitewash. 

The dimensions of the stalls best suited to dairy cows nat- 
urally vary with the breed or rather the size of the cows to be 
titted. The followino- table will indicate the needed <listances: 



Xame of Breed. 



Box Stall, 



Width of 
Single Stall 



Distanfe from ]\f anger 
to Gutter. 



Thick- 
ne.sa ot 
Neck. 



Shorthorn 

Holstein-Friesia 
Brown Swi33 . . . 

AjTshire 

Guernsey 

Jersey 

Calves 



Feet 
10 X 12 
10 X 12 
10 X 12 
9 X 10 
9 X 10 
9 X 10 



3 ft. in. 

3 ft. 6 in. 

3 ft. 10 m. 

3 ft. 3 in. 

3 ft. 3 in. 

3 ft. 3 in. 

2 ft. 3 in. 



4 ft. 4 in. to a ft.- 2 in. 
4 ft. in. to .5 ft. 3 in. 
4 ft. S in. to .5 ft. 4 in. 
4 ft. 4 in. to 5 ft. in. 
3 ft. 10 in. to 4 ft. 8 in. 
3 ft. 10 in. to 4 ft. B in. 



Inches 

5 to 7 
.5 to 

6 to 8 
4 to r> 
4 to .5 
4 to 5 
3 to 4 



XatiTrally, the breed of cows to be kept should be settled 
upon before the stable is built. 

It is found very convenient to have the width of the bed 
on which the cows stand vary from, say ^> feet 3 inches at one 
end to 4 feet 3 inches at the other, if Ilolsteins are kept, or from 
4 feet 6 inches to 3 feet 10 inches for Jerseys. In this way 
smaller cows of the breed or young stock may be placed at one 
end of the barn and lai'ger ones at the other end, where they 
all will be kept clean. 

As to tlie width needed, many people try to save space and 
in doing so cramp the cows and surely cause them to be nncom- 
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fiii'tiililf-. All iiirrea-c in wi'ltli of ;i JIol-tMu cow's stall from 
;; iV-ot i iiiclios to ;; foer t; inclics is as iiotluiiL;; comparo'l with 
the (•(iiiiiiKiilioiis apartiiioiits iiCJu-niWy jirox'iilod Ijocl' cattlo. 
Ilmlil^- (-(Mil tVii't is tnic ofonoiiiy witli ilaii'v cow-. 

The manger iiia\" vf'r\' ]irofital)]\' 1)0 niarlo of r-rinfroto, Lut 
oaiT- s]ioiil(l lio taken t(> Iniili] n]i tlio liottoni to at loa-t ouo and 
liottor two iijr-Lc^ lii^lior ]i'\'f] than tho cow's foot. It sliouM 
al-o ]i(- ina'lc to .-laiit tr,ward tho co\\' in ordc^r tliat she may reacli 
her feed without straiuiug or slipjiiiii!- TFig. 05 j. 




Fig. 05. — N'r.trj broad U:r:d alley and dant of wir.dovrs. 



lU. 



QUESTIOXS 

T/nder wliat conditions may liay very proporly Ijr: r-torf-d over oow.s? 

Wdiat material i^ be-t adajjti'd for u-i- a-; -talde lloor-? 

Wliat material .sliould Ije u.-ed on tlie lloor v.here tlje eov.--: -.tanil? 

Tell tiie advantages of faciug tiie eou-: inuard in tlje stable. 

What are the advantages or di -advantage-, of faeing the eo'.',, outward? 

How may a stahle mo-,t eeonornieally lie lig'hted? 

What otlier advantages are to Ije gained hy thorough whitewashing? 

Give tlie dimen-ions of stall best suited to the eows of various breeds. 

i;.\'plain tlie foiees tliat eauie a cireulation of air in the King ^y-.tem 

of ventilation. 
Explain the u-e of tlie miu.-din eurtain. 



CHAPTER XXII 

COMMON AILMENTS OF CATTLE* 

WiH].!-: it is lint iiitriidi'd that this vohuiio -liall Ik.' a Look nn 
veterinary })raeticc, ii is weij I^hdwh thai tlic i'(.','jiihir herdsiiiau 
or caretaker shouhl he alilc (juickly to recognize wlieu las chariies 
are out of health and be aljle to treat the commoner or simpler 
atilietions. These considered here ai'e those most frequently 
to he dealt with. 

TUBEIKJULOKIS 

Tul.iei'c'ulosis is a widesjjread infectirms disease caused by the 
bacteria of tuberculosis artectini;' nian and hiwei' animals. 

Occurrence. — Tuberculosis exists in all ci\'ilized countries. 
Tn America the disease was introduced witli eai'ly imjHU'tatinns 
of cattle and has gradually spread until no sectimi of tlie counti-y 
is free from it. The exact percentage of tuberculous animals 
in any cnuntj-y is unkufiwn, hut the relative nnmlicr has been 
determined by tul>erculin testing and by prfst-nioif em examina- 
tions in abattoirs. Thr> Seci'ctai'y of Aiiricultui'e, in his re]iort fur 
190S^ estimated that f^me per cent of beef cattle and ten per cent 
of dairy cattle were tuberculous. 

Importance. — Tubei'culrisis is tf)-day the most serirms prob- 
lem confronting the li\-estock indn-ti'v. I'lie di-ease is ]irol)- 
ably nrit on the inci'case among cattle, but is becoming iimre 
prevalent among s^^•ino and poultry. Thousands of infants and 
you7ig children receive cow's milk as thr'ir chief diet and it is 
usually- consumed in the raw state. Alilk from cows alTcctecl 
with tuberculosis often contains living vimleut liacilH of tubei-- 
culosis. Children consuming tliis milk ma\' de^'elo]l tuberculosis, 
which is frequent cause of death. S<-ieiitific invesligations show 
that a certain percentage of human tuberculosis is of bovine 
origin, the germs l)eing transferred through the use of nrilk, 
liutter. and cheese, oi- inqiroperly cooked meat of animals. 

Nature of Tuberculosis. — Tuberculosis is, as a iiile, a 

chronic, insidious disease which spreads slowly from animal to 

animal in a herd until most of them arc affected. Tuberculosis 

* Written by Dr. W. L. Boyd. 
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<li'\'olo]is ytjvy slowly and i'>r tins I'casoii iiutiiy nwncrs of cattle 
<lu not susjici't its prc'S(.'iii-(.' ill tlicii' lii'i-fl until sevci'al animals 
lia\'c lici/nnii/ ili-casi'd. It I nlxn'rulo-is wi-rc I'apnl in its dcwlu])- 
mnit and caii,-(_'(l death within a few days like' some of the ijther 
iiifeetioiis diseases (jf cattle, rii;id measures wouhl soon lie 
a(hi|ite(l ill order to check its jn'oiires-. and disseminathjn. In 
many ]iai-ts of our couiitry it is customary to allow hoi^rs to feed 
ill die dunu of <-attle. If the I'.attic- he tuherculous, their mainire 
will i|uite often he laden with \-iriileut i;erms which, when 
taken u)) iiy the swine, caus(_' ihem to heconie diseased, l^specially 
is this so in lierds A\']iei-e the disease lias become extensive. 
Tiiherciilosis is ni.it hereilitary, hut the, otfsprini:' of tnhercnious 
|iareiits aci|uire a. pred i-|)osition 1o the disease; i.e., they ai'e 
more a[)t to hcc-ome affected with tuherciilosis wlien expo,-ed to 
the infection than are the \'ouna' hoi-u fiYnn liealtln- pai'ents. 

Symptoms. — dhe ^ynijitorns or siiius of tulK'rculosi- are 
nnnierous ami A\'hile some of tlieni ui'e (piite snfi'_e'estiv(; of tiiher- 
cnlosis. uot one can he relied ujion with ans' i;reat den-ree of 
certainty in the estahlishmeut of a diainiosis. fn some infectious 
di,-ease^, certain symptoms occur Avhich are e:liai'acteristie of 
that disease alone. <^ 'liaracteristic symptoms or sifiiis are not 
ohseiwed, lir)we\Y'r, in tuhercido-i-. d'ulif-rculosis mav he p7'es- 
cnt in fat, sleekdookini;' cattle which show no svmptonis of ill 
health ( Vi'j:. (ICij. Such ca-es can be detected bv the tuberculin 
test only, d'lie synijjtoins of tuhei'culosis vary ai/cordinc; to the 
oriian affected. In ,-ome instances unthriftiness and loss of 
lle-li will he the chief -ymptoms oljserved (Viu:. 'm). When the 
lum:s arf' ili-ea-ed a ralher weak, sulidned. infrefpumt eouiih 
will 1)0 noticed, ddii- criuoh is most severe in the earlv mom- 
ini;' or after exr-rci-e. and after drinkint;'. resjiiration becomes 
more difficult and at times rpiite ra])id. The a])petite gradually 
decreases and intestinal derangement develojjs. When the in- 
te-tines are diseased diai-rhiT-a is a ])romlnent sA-mptorn. En- 
largement of the siipfj-fif.;.-,] lyrnpb glands in the region of the 
thrriat and neck are of frei|uent occurrence. WIk'u the glands 
of the ehe-t h(-,-ome eiihii'i;cd, sulficieut jires-ure is at times 
exerted on the ;2iillet or ajsophagiis to eau.^e the animal to sufEei' 
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Flo. 67. 

Fig, CG. — Cow in good condition and apparently healthy, "S'et tubermijous. fCourtesy of 

M. H. Reynolds.) 
Fig. 07. — Bull tliiu and unthrifty, due to the effeeta of tubtrculoai.^. (Courtesy of 

M. H. Keynolds.) 
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fi'dui l)](i;it. JJluatiiiii', liijwever, is nut a l'rec|UOiit symptom. 
The Ijddy toirnicratui'i' niay l)c iioniial, altli<jiigli we iikh'c frc- 
(|iiijiitly liiid if 1(1 lie Iri-cgiilar, lii'iuu' inclined to ]>(■ nmc\i liii^iicr 
ill tlie ('\'('nini;s. 'rii]icrfnl(.isis of tlic iiddcr manifests itself 
liy tlif fiiiiiiatioii of liard lumps oi' swelliui^s in eei'tain jiai'ts of 
the aland. ,Alilk from smdi an ndder sjanild mit l>e used, as it 
is (piite apt to lie laden witli £ienns. 

The Manner by Which the Disease Spreads. — Tnlieicnlons 
cows sooner or later i^'ive off tlie germs Avliicli may escaiic, liy tlie 
niontli, llie ]iosc, in the milk, in the mannrc, and in the dis- 
eluirges from the geniio-iiriiiary organs. A\dien the geiaiis are 
thrown oil in aii\- of llic alioN-c-uaiiied \\:iys, the di-("ise is known 
as open Inhei'eidosis. Tin; germs discharged fi'oni the niovith 
and nose are coughed up fi'om the lungs, some <jf \vhi(di are 
s\\'alloAved wdiile others are s])rayed ovei' the feed in frrnit of the 
cow. ( 'ows in adjoining stalls may take in tliese germs with 
the feed or the watei- and thus eontraci the disease. 

Tlie marnu'c ami nrine from tiihei'culous animals nsually 
contain the germs and A\'ill spread the disease nnless piT)]-iei-ly 
disposed fif. .Manui'c mixed A\'ifli the germs of tuhei'culosis 
may fall into the milk jiail or he carried to the millc direct by 
the cow's tail and thus contaminate the milk. Tlie germs are 
not rerno\'e(l when the milk is strained. When lhe ilisease affects 
tlie ndder the nnlk, as a rule, contains tlie germs in vast numbers. 
Siudi milk Avill readily transmit tlie disease to young animals. 
Milk of tliis kind is also very dangerous to yonng children. 

The Manner by Which a Herd Becomes Infected. — The 
principal ways tlirough which tuberculosis may he introduced 
into a hei'd are: Tirst, through the buying of cattle from other 
lierds infected '\\-ith tlie disease. Enyers sliould purchase only 
from liealthy herds in order to safegiiard their healtliv animals. 
Second, calves nuiy become infected by feeding tliem milk, butter- 
milk, or wdiey from tidierculous cows. Such material should not 
Ik- fed nidess boiled or pasteurized. Third, liv allowing healthv 
stock to mingle with diseased animals. Fourth, bv keeping' cattle 
in poorlv ventilated, insanitary, dark, and unclean f|narters. 

Tuberculin Test — Only a small percentage of tuberculous 
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animals can be detected by a physical examination. In many 
cases only a few symj^toms can be determined, and these are not 
characteristic, as they may also occur in other diseases. The 
tuberculin test is very accurate and when skillfully emjiloyed 
detects the diseased animals practically without fail. 

What Is Tuberculin? — Tuberculin is a lluid containing the 
products (toxins) of the tubercle genu without the germs them- 
selves, therefore ^^•hcn tuberculin is injected into healthy cattle, 
it cannot cause tuberculosis. Tuberculin injected into tuber- 
CTilous animals causes a marked temperature disturbance. The 
tuberculin test may bo applied by three different metlidds: ( 1 ) 
The subcutaneous or temperature test; (2) the ophthalmic test, 
and (3) the intradennal test. 

The subcutaneous test is the oldest method and the one most 
commonly used, alth(jugh the opbtlialmic and the iiiti'aderrnal 
tests are thought to be just as accurate. 

Tuberculin, wheu injected into diseased cattle, causes them 
to become feverish within eight to sixteen hours after the tuber- 
culin is administered. The fever lasts a short time and then 
subsides. This temporary fever is called '' the reaction," and 
the animals so affected are called " reactors." 

In the subcutaneous test, tlie tubei-culin is injected under 
the skin, preferably in the region of the neck. Two or three 
temperatures are taken, two or three hours apart, before the 
tuberculin is injected in order to ascertain the animal's normal 
temperature. Eight or nine hours following tlie administration 
of the tuberculin, the temperatures are again taken every two 
hours until six temperatures have been recoi'ded. The animals 
which are found to be feverish are regarded as being tuberculous. 

The ophthalmic test consists in inserting a drop of tuberculin 
into the eye of the suspected animal. If the animal is healthy, 
no change takes place, but if affected with tuberculosis, the eye 
becomes reddened and waters profusely. 

The intradermal test consists in injecting a very small 

amount of tulierculin into f not under) the thin folds of the skin 

at the base of the tail. A reaction consists of the appearance of 

a swelling about the size of a walnut at the site of injection, 

13 
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wbicb jotuaiiis f(jr .se\'eiity-t\vo liDurs or longer and disappears 
very sl(j\vly. 

Limitations of tlie Test. — The tuberculin test shoidd ncjt Le 
applied to cows tliat lia\'e just calved, as the temperature at 
tills time is apt to vary considerably from the normal Calves 
under six months of aae should not be tested, as their tempera- 
tui'c i- quite changeable. T'attle in the advanced stages of 
tubi'i'i'iilosis sometimes fail to I'cai-t tn the te^t, Imt such casi's can 
usually be detected by a physical examination. Cattle that 
ha\'e just i-erently become infected ma}- fail also to react, 'llir 
tuhi'i'culin test, Avheu em[)loyed liv thoroughly competent men, is 
hy far the jnijst accurate method a\'ailable for detecting tulicr- 
culosjs. 'I'lie records of largo numbers of tests maile by govei'ii- 
ment ollicials show that the tuberculin test is accurate in ninety 
li_i i]iiiety-ti\'e jter cent of animals tested (Fig. OS ). 

INFICCTIOfS ABOETIOX OF CATTLE 

infectious abortifjn is a specific infectious disease produced 
by thi'gc]-m, /Inrillij.s nho/i IIS, and chai'actc-i-ized jjy inflammation 
iif the mucins lining of the utems fwomb ) and festal membranes 
resulting, as a rule, in the expTilsion of the foetus fcalf ) in an 
immature conditinii. Tnlectious aboi'tion is known also as con- 
taiziniis ahiii'ticn, ejn'zuiil ii; abortion, cnzni'itic abortion, and 
" slinl:i!ig " iif calves. 

Cause. — '1 he h:u-il]us of ab'irTinn. which Avas de-cribed in 
1S07 by Prof. Eang of T)ermiarb, is a short nonmotile rod pos- 
sessing jieculiar physical requirements ■which make it rather 
difficult to cultivate artificially. In the diseased cow the organ- 
ism lives in the rmicous lining of the iiterus (womb) and it is 
at times found in the milk of atl'ected cows. Abortion bacilli 
inhal.iit the intestinal canal of the att'ected fu-tus. Outside of the 
animal body little is knowm of the organism. 

d he JjHriUus ithortu.s is capable of prodncing aboi-tion exjiei'i- 
rnentally in cattle, mares, sheep, goats and swine, by feeding and 
by injecting the organisms into the circulation. 

Susceptibility. — Infectious abortion is chiefly a disease of 
heifers, yet in given herds there will be certain periods in which 
all oi the ciiw^ Avill abort regardless of age. Infectious abortion 
does not confine its ravagi'S entirelv to dairv breeds, but attacks 
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other breeds of cattle with little less severity. !Many heifers 
will abort once and then carry their second calf for the full 
period. A less number will abort their second calf and it is a 
rare condition when a cow aborts the third time. Heifers from 
aborting mothers may be less susceptible than those born to 
healthy or noninfected dams. 

The Manner by Which Abortion Becomes Disseminated. — 
The mucous lining of the uterus of infected heifers and cows 
harbors the Burilluv ahorius. The contents of tlic uterus, sncli 




Fig. GS. — Heifer, thin and in poor condition, though not aticcted with tuberculosis. 
(Courtesy of AI. H. Kej'nolds.J 

as the frctus, fecial membranes, ami the fluids, are all virulent 
and when expelled from the uterus become vehicles by which the 
disease spreads. The discharge from the uterus following abor- 
tion contains myriads of bacilli (germs) which may be carried 
to varioiTS parts of the stable by aid of the surface drainage ; 
attendants may carry the infection on their boots or on the milk- 
ing utensils which are at times carelessly handled. The bull 
is undoubtedly a frequent carrier of the infection, especially 
where several breeders use the same animal. Infected pregnant 
heifers or cows introduced into healthy herds are often responsi- 
ble for establishinjr new centers of the disease when they abort. 
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This is probably the chief way by which tlie disease disseminates, 
as it is iniposilile to tell by a phy.^ical examination whether a 
cow is diseased or not. iiilk from aborting cows may be a 
carrier of the infec'tion. 

Natural Mode of Infection. — The route by which the germ 
gains entrance to the animal body is a debatable question. Some 
authors hold that the open cervical canal at the time of restrum is 
the chief avcmie of infection, being introduced iiiti) the cendx 
and utenis at the time of copulation (breeding). Xo doubt the 
bull is responsible for the transmission of the disease in a great 
many cases, especially is this tnie in herils where nn\y one Inill is 
used, he being allowed to serve both diseased and healthy cows. 
In abortion occurring among range cattle, the bull is probably 
responsible for carrying the infection from one cow to another, 
princi]ially at the time of breeding. The digestive tube un- 
doubtedly acts as one of the chief channels of entrance, the infec- 
tion being olitainr-d from crintaininated feedstuft'-, ini-luding 
pastures where diseased animals are allowed to graze. Artifi- 
cially the disease has been produced liy injer'ting virulent abor- 
tion bacilli inti;) the veins andmidcrtheskin. It lutsbccn produced 
by feeding infected material. Abortion has also been produced 
by placing viittlent material in the vagina of preg-nant cows. 

Symptoms. — The period of incubation in infectious abortion 
varies widely. In producing the disease experimentally certain 
Avorkers have detennined the average period of inctibation to be 
approximately 130 days. The premonitoiw symptoms when 
noticed consist of dotighy swellings of the udder, and wtlva, 
followed by a mucus-like odorless discharge from tlic vagina. 
The discharge may at times bo streakr-d witli bloo(l. relaxation 
of the sacrr>-sciatic ligaments, restlessness and stamping of the 
hind feet. These s^miptoms usually appear one or two days 
before the abortion occurs. Occasionally heifers have been ob- 
served to make bag and even lactate at the fifth month of gesta- 
tion, the abortir^n not taking place until the .seventh month or 
in its membranes, but when the alxu-tion occurs after the fifth 
and sixth months of gestation it is not always indir-ative of abor- 
tion. Cows will be observed to abort suddenly without mani- 
festing premonitory si^Tnptoms. When heifers or cows abort in 



DIAGNOSIS 197 

the early stages of pregnancy the foetus will be expelled enclosed 
in its membranes, but when the abortion occurs after the liftli 
month of gestation the membranes (afterbirth) are usually 
I'etainctl. The large percentage of abortions take place between 
the hftli and seventh months of pregnancy, althouiih ab(irti<jn 
may occur any time during the period of gestation. (Ireut ex- 
citement may be noticed in heifers following an abortion and at 
times will show all the signs of the heat period. The discharge 
from the uteiiis and vagina, following abortion, continues for 
two or more weeks, and may continue longer when the intlam- 
mation of the lining of the uterus becomes severe. The dis- 
charge is of a dirty, yellowish gray color, tenacious in character, 
and accumulates on the tail and other parts to which it may cduic 
in contact. The appetite is impaired but gradually improves 
as they recover from the effects of the abortion. The milk flow 
is slight but increases gradually as the animal recovers. The 
fcetus is, as a rule, born dead or if alive is weak and undersized 
and dies ^\'ithin a few days with symptoms of diarrhu'a or re- 
mains in a stunted condition. Cases in which the fix'tus has be- 
come mummiiied occur in iufecticrus abortion. Such cases are, 
however, rare. In a luunber of cases, cows that have appar- 
ently recovered from the effects of the disease fail to conceive 
though served by the bull nmnerous times before becoming im- 
pregnated, or may never again get with calf (non-breeders). 

SteriUtif in the greatest percentage of cases is probably 
due to pyometra (pus in the uteras), the result of retained 
placenta or afterbirth. In other cases the ovaries undergo cystic 
degeneration, which, if extensive, often causes the cow to be 
constantly bulling. Cases of tliis type are, as a'nile, non- 
breeders. Sterility is one of the chief characteristics of 
infectious abortion. 

Diagnosis.^ — In a herd where several calves have been 
abr>rted in an immature condition, and especially if the aborting 
animals be heifers, one is usiially justified in regarding the 
condition as infectious. The history, of course, should be taken 
into consideration. "\^Tiere infectious abortion cannot lie diag- 
nosed clinically, the folloAving methods of diagnosis have been 
recommended: (1) Eacteriologic. (2) Serologic. 
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Bacteriologic Diagnosis. — ^Mioroscoiiicallj Lest results may 
lie uLtained by cxainiuiiif^' smi/ars jirepared from the stomach aud 
intestines of the fn^tus soon after alxjrtion. It small ccjei-<»- 
hacilli are present in lart^e numbers, one is quite safe in consid- 
erinu; them as aboi'tion bacilli. C'ultures made fi'om the stom- 
ach of the fretus give, in a large ])ercentuge of })ositive cases, 
cultures of Jliirillus aliurl us. 

Serologic Diagnosis. — The success of serum diagnosis iu 
other diseases induced the various workers in veterinary pathol- 
iigv and liarterioloay to a])ply the complemeut-tixation and niL- 
glutination tests to infectious abortion. The senim method of 
diagnosis is quite accurate in detennining the presence of infec- 
tious abortion. AH heifers or cows atfected with abortion form 
certain substances iu their blood known as anti-bodies. Ey the 
aid of the coni])lement-fixatif>n or agglutination tests the gi'eatcr 
percentage of these cases can be determined. Some cows may 
give positi\'e reactions to the serum tests, yet not abort. The 
indication, however, is that they are or have been infected with 
till- I'lifilliis uljorl IIS. Positive I'ractii.nis in herd- whri-c inter-- 
tious aboi'tiftn is unknown are rare. Ey the aid of the senim 
te-ts one can detci'mine the extent of the disease in a herd. 

Prevention and Treatment. — As no drugs or medicinal 
agents have thus far been discovei'ed for tlie cure of this dis- 
ease the treatment necessarily becomes jjreventive. In herds 
where abortion has recently appeared it is advisable to practice 
isolation of the aborting cows, not allowing them to corne in con- 
tact with healthy cattle until all signs of disease have disap- 
peared. In cases of retained afterbiirth, the same should be 
removed by tlie Laml witiiin 24 to -IS hours after tlie abortion. 
If the aftei'birth does not come away readily it sliotild nrit be 
forcibly removed but the utents should l>e irrigated once daily 
with a warm di-infectant solution. The ii'i'igation of the vagina 
and uterus can be-t be done by using a soft rubber tube, one 
end of wliii-b is introduced into tlie vagina with a funnel in the 
outer elevated end. Aijout one gallon of one-fourth or one-half 
per crTit srilution of creolin, lysol. liquor cresolis, or a solution 
of ]iota=sium permanganate (\ to 1000 solution) should be 
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introduced into the womb. Tliis procedure should Ijc practiced 
once a day for in days. After this, twice a week as long as the 
discharge continues. Cows that have aborted should not he 
bred again within a period of three or foTir months after the 
abortion occurred. The fcetus and the afterjjirth of al^orting 
cows contain innumerable bacteria, hence they should lie Ijurucil 
or deeply buried. Unless this precaution is taken the infiM/tion 
will be carried from one phu'C to another. Lime should Ije 
placed in the glitters to prevent the bacteria from s[ireading by 
surface drainage. Bams or stables that become infected should 
be thoroughly disinfected. The cattle should be removed and 
the barn left empty for four or five days. ^Vll bedding ami 
litter should Ix' removed and the walls and tluors should be 
scrubbed and then sprayed wdth a strong disinfectant soluti(5n. 
One of the l.iest disinfectants for stables is lime Avash. To 
imprijve the germicidal properties of lime one may add six 
ounces of chloride of lime to every gallon of the lime wash. 
This njixture may best be applied by using a spray pump so that 
the disinfectant may be forced into the cracks and crevices. 

The bull may be prevented from carrying the infection by 
disinfecting the penis and slieath before and after each service. 
The long hair around the opening of the sheath should be 
clipped and the surrorinding parts bathed with a mild anti- 
septic solution. 

In disinfecting the bull a small mbber hose will be found 
(juite sen-iceable, one end of which is inserted into the sheath 
and held together by the hand so that the fluid will not imme- 
diatelv escape. In the other end of the hose a funnel is inserted 
into which the antiseptic solution is poured. In this way the 
sheath pouch mav be easily irrigated. Mild antiseptic solutions 
should bo used for this purpose. Infectious abortion may be sup- 
pressed bv maintaining strict preventive measures. 

Medicinal Treatment. — ]\rany drugs have been used in the 
treatment of abortion but none have piroved to be of much value. 
Certain dmgs have been given credit for preventing abortion 
in given herds, yet, no doubt, the same results would have been 
obtained had no medicine been used. Carbolic acid and meth- 
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ylene blue have been used cxteusively in the treatment of ab<")r- 
tioii. Good results reported from the u.se of these drugs is 
probably due to the increased resistance or immunity to the 
disease which occurs after one or two abortions rather than the 
effects of the remedies themselves. 

Immunization. — Cows after aborting once or twice become 
more resistant to the disease and carry the calf to the normal 
teniiination of pregnancy. In this way the disease will jii'adu- 
ally exhaust itself, jiroviding susce]itible animals are not added to 
the herd. Eecause of the tendency toward natural inuiiunity the 
l']'ijlil(;m of pi-(xliicing an artiticial immnnity presented its-elf. 
Living and dead cultures of abortion bacilli are being used in an 
attempt to produce artificial immunity in young heifers. 

:SIILK FEVEE fPAKTUEIEXT PAEESIS) 

This is a disease peculiar to the cow, occurring at or near 
the time of calving. This disease as a rule confines itself almost 
entirely to the heavy milking breeds. Generally cows are 
alflicted at the third to fifth birth, although it may occur in 
cows bearing their first calf, ilost cases occur during hot 
weather, and during rapid changes of weather. It may appear 
also during the coldest weather. ]\Iilk fever usually sets in from 
2-4 to -t'S hours after birth of tlie calf, the maximum interval 
being several days. It rarely occurs at the time of birth. Iso- 
lated cases have been observed just before calving, but never 
before the secretion of milk had begun. 

Predisposing Causes. — Confinement in the stall predispose-, 
to milk te\'er, jnii'tly because fii Im-k ni exercise, which is very 
essential in cows that are highly fed, and partly because of the 
air being hotter and at times impure. 

C'onstipation may become an acce-sory cause by increasing 
the volume and den=ity of the blood with certain material that 
should pass off by the bowels. 

]\Iature age is a strong pjredisposing cause. The disease 
seldom, if ever, occurs with the first parturition and rarely with 
the second. It appears Avith the third, fourth, or fifth birth, 
when tlie cow has attained her normal growth and is converging 
all of her energies to the production of milt. 
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Calving is the chief predisposing factor. The manner in 
which it acts as an accessory has not been detinitely determined, 
but is thought to be due to alteration in l^lood supply. It is 
after easy cahdng when there has been little expenditure of 
muscular or nervous energj- that milk fever appears. Difficult 
parturitions which, as a rule, occur at the time of the first or 
second birth are rarely connected with parturient paralysis. 

Symptoms. — ililk fever usually begins with signs of rest- 
lessness and occasionally signs of brain irritation may be 
obsen-ed in the beginning. After these initial stages, the char- 
acteristic signs of depression and paralysis appear (Figs. 69 and 
70). First, the cow shows a weakness in the use of her hind 
parts ; and steps unsteadily or staggers when attempting to 
move or wallt, may fall and struggle to rise again. The cow no 
longer notices her calf or her feed. The weakness increases 
and the cow lies down or falls and is unable to regain her feet. 
The animal's tenijierature, which becomes sub-normal, may l_»o 
slightly raised at this period. The cow may lie on her breast- 
bone with her feet beneath the body, and her bead turned 
round with the nose resting on the right or left, usually the 
left flank. In this position the cow appears to be asleep. In 
cases of extreme feebleness, the cow may lie on her side with all 
four legs stretched out. If an attempt is made to lift the head, 
it falls back powerless into its old position. The eyes appear 
glazed, and the pupils are widely dilated. The upper eyelid 
drooj)S over the eyeball and is not moved when the eyeball is 
touched with the finger. At this time unconsciousness is usually 
complete. The tongnio hangs loosely from the mouth, and breath- 
ing is perfomied with snoring, groaning, and rattling noises 
accompanied with great distention of the nostrils. The muscles 
r)f the bowels become paralyzed, causing obstinate constipation 
and at times bloating. This is usually accompanied by paralysis 
of the bladder muscles causing cessation of urination. If either 
or both of these organs continue to function, a favorable prog- 
nosis can usually be given. The temperature which may be 
raised at first becomes sub-normal. The pulse and heart-beats are 
quickened. The body temperature is unevenly distributed, the 
feet, ears, and horns being exceptionally cold to the touch. 
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Course. — The dnratioTi of tlio disonsr' is liriof :nir] tlio ]-p?ii)t3 
can usually Ijc decid(jd witljin a few lionrs. 

Fig. 69. 




Fic. 70. 

Fin. FjO — Cow, ehow-ing syrrjptorrjs of rrjilk fever io iKe first etage, ^CourteRj' of M H 

Keynoidri-) 

Fig. 70, — An advanced case of m'lk fever. 
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Preventive Treatment. — IJeavv iiiilkiug cows should be kept 
on a spare diet at least one week Itefore calviiit;- and for four 
to five days after calving. Free access to salt and water are 
Lenefieial, as tliev tend to keep the Ixwels in good condition. 
One to one and one-half pounds of epsom salts may be admin- 
istered twelve to twenty-four liours before calving. In case this 
]irocedure is neglected, salts should be given soon after the cow 
calves and the labor pains lun'e ceased. Daily exercise is of 
nnich importance. Rich feeds sliould be avoided. 

Another preventive measure consists of allowing the suscepti- 
ble cow to retain in the udder for t\venty-f(jur hi^ii's following 
parturition all tlie milk excejit the (|uantiry A\iiich is re([uired 
by the calf, which amount should be taken, if possible, pai't from 
each quarter. 

Air Treatment. — The treatment of milk fever by the injec- 
tion of sterile atmospheric air into tlie udder has proved to be 
simple, practicable, and liighly efficacious and results in no harm 
to tlie udder when properly perfomred. If antiseptic precau- 
tions are not observed and the injections performed in a careless 
way, disease-producing liacteria will often be introduced into the 
udder, causing mammitis (caked bag), a condition that may re- 
sult in the loss of one or more quarters of the bag and at times in 
death. The method of injecting filtered air into the udder is a 
comparatively easy procedure, requiring liut little time, and is 
readily accomplished by the use of milk fever ajjparatus. A 
milk fever apparatus is inexpensive and if cared for carefully 
will last for years. 

Technique for Injecting the Udder with Filtered Atmos- 
pheric Air. — The teats and udder should be washed with soap 
and Avater, and then carefully disinfected Avith a three to five per 
cent solution of carbolic acid, lysol, creolin, or some other good 
antiseptic. A clean towel or sheet should then be placed under 
tlie udder to prevent the teats coming in contact with dirt or 
filth. The hands of the operator should lie thoroughly washed 
with soap and water. The milking ttihe with the lower piece of 
hose of the milk fever apparatus shoitld be boiled fifteen to 
twenty miutites before using. The milking tube is then inserted 
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iuto tlje openiiii; of the teat and air is pumped into tlio quarter 
until it is suttieiently distended. Careful massage of the udder 
will allow tlu? air to gain aeeess to the innermost tultules. After 
the quarter is M-ell distended, tlie tube is removed. Tlie same 
treatment is applied to the otliei- three teats until the udder is 
satisfaetorily distended. ]n certain eases it will be found neces- 
sary to ap]j]y tape to the ends of tlie teats in order to keep the 
air from eseuping. Tlie jiieces of tajio should lie removed witldn 
one or two hours so as to pirevent sloughing. In case the air 
becomes absoi'bed, and no improvement is noticed within four or 
five hours, the treatment should be repeated, cai'e being taken to 
observe the same antiseptic precautions as at first. The air may 
be left in the udder for twenty-four hours and when recovery 
is certain, it should be gradually milked out. Tlie aifected cow 
should not be allowed to lie on her side but kept up» on the breast 
bone (sternum ) so as to pi-event the development of pneumonia. 
Simple cases of milk fever, especially in the beginning, may 
be successfully treated by the layman provided he observes 
strict antiseptic measures. Skilled veterinarians should be em- 
ployed, however, as they will obtain more satisfaetoiy results. 
Especially is this true in the treatment of advanced and com- 
plicated cases. 

FOOT AXD MOUTH DISEASE 

This disease is also known as c-pizi>otic aphtha, aphthous 
fever, infeetious aphtha, and may be defined as an acute, highly 
contagious disease, characterized by the eruption of vesicles or 
blisters in the mouth, around the coronary bands of the feet 
and between the toes. Foot and mouth disease does not confine 
its ravages among cattle but attacks almost as readily all other 
cloven-hoofed animals. Iloi-se-, dogs, cats, and poultry at time-; 
become infected and cases have been reported wherein man ^vas 
the victim. Foot and mouth disease is common in Furopiean 
countries, where it produces great losses. The actual mortality' 
ju'oduced is low. However, serious losses occur from the 
diminution of the rnilk secretion and tlie loss of fle-h. Foot and 
mouth disease spreads veiy rapidly and infects a large number 
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of animals in a short period of time. Verj' little immunity is 
produced by foot and mouth disease, repeated attacks haying 
been known to occur in the same animals. 

Foot and mouth disease has appeared in the United States 
on six diti'erent occasions. The recent outbreak of 1014: was 
by far the most serious as well as the most extensive that has 
eyer occun-ed in this country. All of the previous outbreaks 
were quickly and successfully eradicated. 

Cause. — The causative factor of foot and mouth disease has 
never been isolated or identified, although nimierous attempts 
have been made to discover the specific organism. The virus or 
the disease-producing material may be found in the blisters on 
the mouth, feet, udder and in the saliva, milk and various secre- 
tions and excretions, and in the lilood, during the time when the 
temperature is high. Animals may become infected directly by 
licking, and in calves by sucking, or indirectly by infected hay, 
manure, drinking troughs, railway cars, stock-yards, barn-yards, 
and pastures. The time elapsing between the exposure of an 
animal to infection and the development of the disease in that 
animal varies usually from three to six days. The disease may 
appear in twenty-four hours, again in exceptional cases, not for 
eighteen days or longer. 

Symptoms. — Tn foot and mouth disease the early symptoms 
consist of spells of shivering or chilling, quickly followed by 
fever, causing the body to become exceedingly warm. The body 
temperature may be as high as lO.^ or 106 degrees Y. These 
SMnptoms do not always occur, or may be in so mild a fonn as to 
escape notice. Following this in one or two days, small vesicles 
or blisters about the size of a pea will make their appearance 
upon the mucous membrane of the mouth and tongue or on the 
lips or the margin of the dental pad. These small blisters are 
filled with a yellowish watery fluid and become more extensive 
as the disease progresses. Shortly after the eruptions have 
appeared in the mouth (Fig. 71), it will be noticed that there is 
considerable swelling and redness shown about the feet in the 
region of the coronet and between the toes. The formation of 
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vesicles or blisters soon appeal's upon the swollen regions of the 
foot. In niileli cows the udder and especially the teats become 
affected with vesicles or blisters. As the disease advances the 
affected animal evidences considerable pain when attempting to 
eat and in some cases on account of great pain will refuse feed 
of all kinds. iSalivatinu becomes excessive and the animal 
opens and closes its month with a characteristic smacking sound. 
The saliva is ropy and tenacious and hangs suspended from the 
lips. The vesicles which are small at first become extended and 
ru])tui'e soon after their apiiearance, leaving reddened painful 
spots or sores both within the mouth and upon the feet. Similar 
spots or erosions Avill occur on the teats of niileh i-ows. All 
four feet of an animal may become affected at the same time. 
Again one or more of the feet may escap)e the infection and 
remain normal throughout the course of the disease. The 
affected feet become very sore and painful, causing the animal tn 
lie down a great deal. The disease when assuniing a mild fui'ia 
usuallv runs its course in ap]ir()xinjately thirty days. Jn cu^c el: 
milch cows the return of the se(/relion of milk is greatly i-etardcd. 
In the more destructives fei-m of the disease se\'eral uiduIIis nr a 
year may be required for an animal to recover. 

Diagnosis. — The foot and mouth disease is not dilficult to 
recognize when it is known to exist in the vicinity. The services 
of experts, however, are rcc[uired in order to rec;ognize or diag- 
nose the initial outbreaks. By inoculating calves with the 
virus from infected animals, the clinical diagnosis can be 
promptly and positively substantiated. 

Diseases That May Be Confused with Foot and Mouth. — 
After the blisters or vesicles in foot and moutli disease rupture 
the disease becomes more difficult to recognize, as other diseases 
of a less contagious nature have a similar appearance. Cow- 
pox may at times fie confused Avith foot and mouth disease, but 
in cow-pox the eruptions of the pocks whicli become pustules 
have well-marked and defined stages. The eruptions in foot 
and mouth (lisease never become more than a A-esicle. 

Necrotic Stomatitis fSore ilouth Caused by Bacteria). — 
Ttis disease may be differentiated from foot and mouth disease 
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by the fact that blisters do not occur in necrotic stomatitis and 
the iilcerated patches that appear in the beginning;- i)f the dis- 
ease, principally involving the mouth and tongue, become cov- 
ered -with a yellovi'ish, cheesy-like material. Talves are more apt 
to become aft'ected -n-ith sore mouth than are adult cattle. Foot 
and mouth disease spreads more rapidly through a herd than 
does necrotic stomatitis and affects cattle of all ages, also sheep 
and swine. 

Ergotism (poison from eating ergot) may be distinguished 
from foot and mouth disease iu that the lesions occurring in 




Fig. /l. — A cow affected with foot and mouth disease. Note the accumulation of saliva 
about the Ups, (From report of the Bureau of Animal Industry.) 

ergotism are confined to the ears, tail, and legs, usually below 
the knees or hocks. Vesicles or blisters do not occur in ergot 
poisoning, the lesions instead consisting of a dry-sloughing 
process. The tips of the ears will become dry and slough off. 
The tail may likewise become aft'ected. The ankles swell con- 
siderably and later become circumscribed with a deep crack or 
fissure entirely surrounding the leg as a result of the sloughing. 
Mycotic stomatitis (inflammation of the nidiith caused by 
molds or fungi) is characterized by the formation of a croupous 
membrane or portions of the nuicous lining of the mouth which 



208 COMMON AILMENTS OF CATTLE 

peels off, loaviiii.'; a raw suii'ace. The skin between the toes may 
at times heeome inflamed. The aljsence of vesieles on the udder 
and teats as well as other parts of the body together with the 
slo'i.vTiess in whieh the inf'eetion spreads in a herd aids in dif- 
ferentiating this affection from foot and month disease. Mycotic 
stomatitis appears usually in late summer or early fall and 
attacks frf)m ten to fifty per cent of the animals in a herd. 

Foul Foot ("Fudt Iv)t). — Foul foot is nf»t an iufectjou.- 
disease, but during warm wet sea.sous a number of cattle may 
Ijecome affected in a certain district, giving rise to the .su.s- 
picion on the part of some that it rnay Ixi a disease of a con- 
tagious nature. Foul foot, as the name implies, is a disease 
of the feet only and the cause may be easily traced to filthy 
stalls and badly drained grounds. 

Prevention of Foot and Mouth Disease. — The highly infec- 
tion- natui-r-- of tlie disease and the easy manner of its dissemina- 
tion n-quire that rigid jjreventive measures be adopted ti^ prevent 
its spread. Healthy cattle should Ixj guarded carefully -<> as to 
prevent them being exposed to the infection. In a community 
where an outbi-eak occurs owners should exercise every pre- 
caution i]L preventing other animals, such a- dogs, cats, arid 
poulti-y, fi-orn coming in contact witli the disea-ed animals, 
as they furnish excellent means for disseminating the causative 
factor. The carcasses of affected animals must be destroyed, 
preferably by burning or by burying them in a hole eight or ten 
feet deep and covering tliern with air-slaked lime, so as to 
prevent earthworms arid similar agents from carrying the vinrs 
to the surface. Infected stables should be thoroughly disin- 
fected with one of the following disinfectants: (1) a five per 
cent solution of pure carljolic acid. (2) Chloride of lime, U. 
)S. P., one jjound to tliree gallons of water. (Z) Fonnaldehyde, 
one quart forty per cent solution to five gallons of water. ( i ) 
The application of lirne wash to which is added chloride of lime 
in the ratio of six ounces of chloride of lime to each gallon of 
the lime wash is quite efficient. 

All stable utensils must be thoroughly cleansed and disin- 
fected Avith any of the abovr»-named antiseptics. All riianure 
should be burned or disinfected. The .-.tables -hould not be 



LUMPY JAW (ACTIXO-MYCOSIS) 209 

reoccupit'd witliiu a period of sixty days following disinfection. 
The methods of eradication of foot and month disease as prac- 
ticed by the T'nited States Government consist of rit^id qnaran- 
tine, thorong'h disinfection and the purchasing and slaiightering 
of affected and exposed animals after proper appraisement. 

LUMTY JAW (aCTIXO-MYCOSIs) 

This is a specific chronic infectious disease caused by a 
certain fungus ( actinomyces) and characterized by the forma- 
tion of tumorous masses in various parts of the body, more par- 
ticularly the head. The history of this fungus is not known, 
but it is thought that it passes a part of its life cycle on certain 
grasses. The matiired fungais has the appearance of a rosette 
and is commonly called " ray fungxis." 

Distribution and Extent. — Actino-mycosis or lumpy jaw is 
quite prevalent in the Ignited States. The extent of the disease 
varies in the diti'erent states. According to the twenty-fourth 
annual report of the Bureau of Animal Industry there were 
slaughtered in establishments having federal inspection, 7,621,- 
717 cattle, of which 22,71:2 were found to be affected with 
lumpy jaw. The actual percentage is even greater, for numer- 
ous animals affected with this disease are slaughtered where 
there is no official inspection maintained. 

Source of the Fungus. — The fungus which causes the dis- 
ease is probably most frequently obtained from vegetation, 
especially wild rye, barley, oats and other grains. Infection is 
thought to occur most often in animals fed on dry feed such 
as fodder, straw, or hay. It is questionable as to whether the 
disease may be transmitted directly from one animal to another, 
although certain instances have been recorded wherein the infec- 
tion apparently spread by actual contact. 

The causative fungus may gain entrance to the animal body 
by way of the digestive tract, the respiratory tract or through 
the skin. The digestive tract is the most frequent channel of 
entrance in cattle. Wounds of mucous lining of the mouth, 
diseased teeth, or the shedding of milk teeth, provide an en- 
trance for the causative fungus. The upper surface of the 
tongue, which is often injured by rough feeds, frequently affords 
14 
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an entrance for the ray fungus. When the disease affects 
the tongue it is commonly known as " wooden tongue." Wounds 
of the skin resulting from rubbing on stanchions and feed 
boxes may be a source of infection in some instances. Infection 
by way of air passages is not of common occurrence. 

Location of the Disease. — The disease may be located both 
externally and internally. The fungus may invade and produce 
the disease in any tissue. It is most often found affecting the 
soft tissues and bones of the lower and upper jaw. Internally 
it may attack the tongue, pharynx, or larynx. It may also affect 
the lungs and more rarely the digestive tract; occasionally the 
udder is attacked. It is usually localized, and rarely if ever 
becomes generalized. When affecting the soft tissue of the head 
the disease produces rather hard, firm swellings (abscesses) 
(Fig. 72), which vary in size, surrounded by a thick dense cap- 
sule. The abscesses tend to rupture finally and discharge a 
thick creamy pus. The pus contains small yellow bodies, 
which are commonly known as " sulphur granules." Those 
are the " ray fungi." After the abscess has ruptured, the cavity 
does not disappear but is soon filled with fung-us-like masses 
which protrude outward through the opening. In some in- 
stances the abscesses will appear in the form of a chain, extend- 
ing along the jaw and upper portion of the neck. When the 
abscesses form inside the throat, they seriously interfere with 
swallowing and respiration. Actino-mycosis of the bone is of 
common occurrence and must be regarded as one of the most 
serious forms of the disease. The bone becomes disintegrated 
and pockets or cavities are formed. As the diseased process 
advances, there is new bone tis.sue formed, causing the bone to 
become enlarged and have a honeycomb appearance. 

The disease of the tongue, " wooden tongue," is also a very 
serious form of the disease, as it interferes with the movement 
of this important organ of mastication. The course of the 
disease is quite slow. Emaciation in the affected animal results 
when mastication, rumination, or breathing is affected. The 
tongue and the bones of the jaws may become so badly diseased 
that death A^ill result from starvation. 

Treatment. — ^\Tien affected the soft structures of the louver 
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and upper jaw rn:iy lie satisfactorily treated, but when the 
hoiiy tissue is^ diseased treatment is of less value. Potassium 
iodide, administered in the f(jrm of a drench once a day until 
symjitoms of iodine ])oisouing oceiir, has proved to be quite 
lieneficial in the treatment of this disease. Aljscesses located 
exteriially in the rciiion of the head and neck require early 
atTeniinn in order to effect a i-ui'o. Ojieration- of this kind cau 
onlv be undertaken liv skilled veterinarians. 




Fig. 72. — Cow badly affr"-tfd T^-illl lumpy jaw, unthrif+.iness due to the mechaDical difficulty 
in eating, (Courtesy of M. H. Reynolds.) 

IXFLAMilATIO^^' OF THE UDDEE 

Mammitis is the veterinarian's name for inflammation of 
the udder. Aggravated cases of gai'get may at times termiuate 
in active inflammation. Mammitis may occur also directly in 
connection with injuries, such as blows on the udder with clubs, 
horns, or feet, or from nails in the floor. Over-feeding, ex- 
pjosure to extreme changes of weather, indigestion, and insuffi- 
cient stripping of the udder during lailking may also cause 
the udder to become inflamed. 

Symptoms. — In cases of mammitis following exposure, the 
early sjunptoms noted consist of spells of shivering. The tail, 
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cars, and liniljs liccnme cnld ami the hair in iri'iicral is crccX. 
This eonditiitn is soon followod hy fe\X'r and tlio l)ody l)oconies 
inmatnrally T,varm. The rnuzzle becomes In it and drv, the 
fcmperaturo rises, rapid pulse, ex(/itcd lireathinf;', impaired 
appetite, cessatii.iu nf riiminati'in, and con.-tipation. 'The udder 
swells and becomes hard in one, two, three, or all four quarters 
and the yield of milk is greatly lessened, at times becoming 
entirely sujijiresscd in the affected fpiarter or quarters. As 
the intlammatory ptrocess extends, the udder becomes pjainfully 
tender, causing the animal to straddle Avith its hind legs when 
walking. In cases where the supporting tissue or framework of 
the udder is inflamed, the swelling is rounded and uriifonn and 
pits on pressure. In cases where the secreting portion of the 
gland becomes inflamed, the swelling is more localized and 
appears as hard, nodular masses, deep in the gland. In all 
cases the milk is suppressed and replaced by a watery fluid 
which is at times streaked Avith blood and mixed witli clots of 
casein. Later it Ijecomes thickened and is usually accompanied 
by an offensive odor, due to pus formation. 

The course of tlie disease varies, some cases lasting only a 
few days, while others will last several days or even weeks befui'i; 
the inflammation has stibsided and the gland restored to its 
normal condition. ]\Iany cases tenninate in complete recovery. 
(Jthers result in only partial recovery with arrested secretion 
in one or more quarters. AYhen this occurs, the affected portion 
shrinks to a smaller size. In quite a number of cases, hard, 
fibrous masses result, which cause permanent induration fhard- 
ening). In other cases abscesses fboils) will develop. The 
abscess may emjity itself on the external sttrface or it may 
break into tlie milk ducts and be discharged through the teats. 

Treatment. — Treatment will be found to vary in accordance 
with the stages of the disease. 

Internally, laxatives are indicated. Epsom salts, one to 
two pounds, with an ounce of ginger dissolved in a quart of 
water and administered as a drench, will be found efficacious. 
After the pjurgative action has cea,-ed, one ounce of saltpeter 
may be given once a day. Local treatment consists of hot 
fomentations and gentle but frequent massage. Cloths wrung 
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out of wanii water slioukl be applied to the udder for an hour 
or two at a time. The application of camphorated vaseline i.>r 
lard riiay he used with good effect. In case of aliscess forma- 
tion early lancing is recommended. Frequent uiilhing is neces- 
sary in order to get the best results and the affected cow should 
he milked at least hve or six times a day. 

GARGET 

This is a condition that often occurs in heavy milkers just 
before or after calving. The udder becomes enlarged and is 
hot and tender. At times a doughy swelling will be noticed to 
extend from the udder forward along the lower surface of the 
abdomen. This condition is physiological and the congestion 
usually disappears within a few days after the secretion of milk 
begins. Garget becomes aggravated when the animal is allowed 
to stand in a draft of cold air or when compelled to lie on 
unprotected cold cement or on wet floors. Incomplete milking 
is ijrobably the most frequent cause of garget even with cows 
far along in milk. In some cases doughy swellings will occur 
on the surface of the gland and the milk may be tinged or 
streaked with Vjlood and is usually stringy and clotted when 
dra^\^l. Such milk is unfit for food, but one gargetty quarter 
does not spoil the milk of the remaining three quarters. 

Treatment. — The affected animal should be placed in a dry, 
clean, and well ventilated stall and the udder lightly massaged 
with the finger-tips. The application of hot cloths around the 
affected parts aids in restoring piroper circulation and in this way 
prevents or wards off inflammation. The apjjlication of turpen- 
tine and lard, or, lietter still, camphorate<l vaseline, will be 
found beneficial, and will aid materially in restoring the gland 
to its noiToal condition. The administration of epsom salts 
as a laxative is advised, especially in cases where the bowels are 
inclined to be sluggish. 

COW-POX 

Cow-pox is an infectious disease of the udder, characterized 
by inflammation and the formation of vesicles or blisters which 
undergo certain well-marked changes. The disease spreads 
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very slowly froiu aiiiriial to animal, Init will spread rc-adilv Ly 
tlie Lauds of the milker. CloAv-pox is vorj closely assfx;iated 
with human small-pox. 

f'ases of cow-]iox have Ix-en reported to occur in cows tjiat 
had lie(-n milked by jK-rsons affected with small-pijx. Yoiniir, 
healtli\' caK'cs an- used inr the pi'odncl inn of small-pox \'accini'. 

Cause. — The rmise ol cuw-pux has not \'i;t Iviai dricrniini'd. 
It is thought to hi' duo. liowc\c-i-, to ii'erm- ( ha^'tociu ) which um- 
ulti'a-microscojiic, t(H> small to lie seen hy aid of the niicro.scDpe. 

Symptoms. — ( 'ow-jjox is u-uully acr(inipaTii('(l hy a -liyht 
ele\'ation i.if tenipoi'uture. d'his coijdition is not, howe\'er, 
alwaN's i/onstant. dhe aye ol the cow is an inijjoi-tant factor in 
liiakiiii!' a diaiino-is, as th(- ilisease ailoi-ls fhir^lK' \-nuni^' cfiws, 
d Ik; milk tlow ma\' i>r ma\' not he dei-i'('a-(.*d. 1 In- erujjlion- of 
the \'csicles (hlistei'S) occui- on the teats and t]](.' adjoinini: 
jjai-ts of tlie uddei-. dlie di'\'i'li}]iment ol' the ]jock- ai'c di\'nli-d 
into welhmarki-d fharacti-ri^tlc -tiiLii-s. dhe iij'St st^ii^c of tli(.- 
eru])tion consists of ])ink-i-olin'i.-iJ ]jinipli-s ahout the- size of a 
pea. The pimjile sidjseijuentlv chanLios into a hli-ter \\'liicl] 
i/ontains a sticky, whitish fluid, d'hc' hli-tei-s on the teats A'ai-y 
in foi-ni, wliile the ones on the uddei' ai'e circulai' and show a 
depression in the ci-nter. ddio lili-tei:s \-ai'y in -izr, sonje mr^as- 
uring as much as une-half to one inch in diann'tor. Wiif'n iIk- 
]jocks occur on the suidace covered wiili loni;- haii', tlie\- do nnt 
form Llisters, hut discharye a -ti-aw-folDn-d tiuid which cements 
the hair and forms a hrowni-h-yellow mass. dhc- hli-tc-i'- ma- 
ture ahout the tenth day and then dry up into a daif; hrown 
crust which di'Ops off' a few days later. lea\'inii' a -car. Alajn' of 
the ])ocks are ru)itn)-ed diii'iny milkii]!;; cair-im;- the freipient 
forrmition of anyi'N'-lookiny soi'cs A\'liich heal slowls'. (Jnl\' ii] 
rare]- ca-es does the. di-ea-e aff'ect othei' ]iarts of the hody. 

Treatment. — L(x-al treatment is all that i.^ I'dpiij-ed. A 
separate attendant should ])i- ]n-i>\ided to cai'c foi' tin.- di»,ea3ed 
animals. Tliey .should he milked cai'cd'ully so that the Idisters 
will not hecome raptured. The jiersi.-tent sore- ma\' he waslied 
with mild antisejitic solutions. The attcaidant sliould keep hi- 
hands and anris washed witli an antiseptic. ^Vjijdication of zinc 
oxide ointment to the ruptured pocks will he heneficial. 
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CHAPPED TEATS 

The condilion, cliajtped teats, is (juite common during the 
winter season and is dne to excessive local irritation of the 
feats. The sucking of the calf, and snddcn chiUing of the teat 
after the call has liiiished, will fiften produce a chapped con- 
dition. Cows kej)t in cnhl, daiiip stalls nften suffer from 
chapped teats dne to the teats and udder coming in contact with 
water and filth wheji the cow is lying d(jwn. Sudden exposure 
to cold after the completion of milking Avith wet hands will 
also cause this condition. ( 'hap[)cd teats nnry he either mild 
or severe in form, dejicnding n])on the amount and the nature 
of the irritant. Jn mild cases the fissures (cracks) are small, 
and the flow of milk is Tinaltered, while in sevei-e cases the 
fissures may form large gajiing wounds (sores) which, at times, 
will cause a I'eti'ntimi of the jnilk ami ovQvi inflammatiiin of the 
uddi.'r ( mammitis). 

Treatment. — The aifected animal should ho placed in a 
clean, dry, wai-m stall, and great care should l)e exercised when 
milking so as to allow the weund to heal. The use of vaseline 
is reconnneiided lieeause of ils soothing etf(X't on the chapped 
areas. In cases where healing is tardy, the application of mild 
antiseptic S(jluticai will he found heneficial. 

WAKTS ('i'APILLOMATa) 

Treatment. — Wai-ts ina\' 1)0 greatly henefited or entirely 
are freipiently located on the surface skin of the teats. They 
are not only nnsightly, Init often l)ecome very troublesome. 
Warts occurring on the teats of lieifers are essentially benign 
and as a rule respond readily to treatment. 

Treatment. — W'ai-ts may 1)0 greatly lienefitted or entirely 
removed by the a]i])lication of j)ure olive oil, the oil being 
irenerouslv smeared over the surface of the warts after each 
milking. Persistent warts require surgical interference. 

nnoATiNO fiJoyEx) 
This is a disease characterized by swelling or distention of 
the left flank, and is caused by the formation of gas in the 
rumen or pauncli, 
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Causes. — SfHiir^ animals are predis[ioped to bloating by the 
haljit of over-eating or eating too quickly. Tiie chief cause, 
however, is the introduction into tlie stomach of large quantities 
of feed which ferments and produces great volumes of gases. 
Bloating is caused most frequently by eating green feed. It is 
also caused by sudden changing from di'v fodder to green corn, 
by feeding on rank, luxuriant grass or clover, wet or frozen 
roots, rotten potatoes, or by allowing cattle to drink large quan- 
tities of water soon after feeding. Bloating caused by eating 
young clover is quite conunon, occurring mostly when tlic cattle 
are first allowed to feed on it. Clover is not so apt to prr»duce 
bloating after it lias blossomed, r'alves suffering from indiges- 
tion often develop hoven. 

Symptoms. — The chief and cliaracteristic symptom of bloat- 
ing consists of a swelling in the region of the left flank, from 
wdiich a drum-like sound is emitted when struck with the 
finger-tips. 

The normal sounds of the rumen cease and the appetite and 
rumination (chewing of the cud) are suspended. Frequent 
passages of small amounts of manure occur at fir.^t. but gradu- 
ally cease until no further passages are rioticed. The animal 
has an anxious expression, moves une;i-ily, as if in great dis- 
tress, the back is frequently arched and the breathing i- rapid 
and difficult. As the bloating increases, the breathing becomes 
more laborious and the animal experiences great difficultv in 
retaining its equilibrium, aiul if not relieved witliin a short 
time, falls dnwn and suffocates. Frothing at the mouth, together 
witli occa-ional belching of gas, are frequent symjitom-. 

Course of the Disease. — The cour-e of acute bloating is 
\-ery rapid. If the rumen i- rnjly moderatelv distended the 
animal may recover unaided, wliile in severe cases the animal 
may die in an hour or so if not relieved. 

Treatment. — As regards prevention, one should avoid the 
sudden changnng from drv- to green feed, and cut green feed 
should not he fed after it has bxigun t<-> fennent. Cattle should 
be allowed to pasture only for a short time on clover, at first, 
and the feeding of frozen, waterv feeds should be avoided. 
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Mild cases of hoven may be sufcessfnily treated by placing a 
rope or straw band smeared with tar or some other nauseous 
material in the animal's mouth, securing it by tying behind the 
horns. Vigorous massage on the left flank tends to relieve the 
distended paunch and is practiced with good results in cases 
which are nr)t severe. In severe cases the trocar and cannula 
should be used without delay. To puncture the rumen f paunch) 
a spot should be selected that is equally distant from the last 
rib, the hip-bone, and the transverse processes of the lumbar 
vertebra? (Fig. 'i'^J- The trocar should Ije held so that the 
sharp point is directed downv.-ard, inward, and slightly forivard 
when by a sharp blow with the palm of the hand it is plunged 
into the paunch. A previous incision about one-half inch in 
length through the skin makes the operation easier. The can- 
nula or sheath of the trocar should be allowed to remain in the 
paunch as long as any gas escapes from it. If the cannula is 
removed while gas is still forming in the paunch it may become 
necessary to insert it again. In obstinate cases it is sometimes 
necessary to leave the cannula in the paunch for several hours. 
When a trocar is not obtainable, the oiieration may he performed 
with a knife. After the bloating has subsided, it is advisable 
to drench the animal with a pound or a pound and one-half of 
epsom or Glauber salts. A recent bulletin issued by the Ken- 
tucky Station recommends the use of formalin for the treat- 
ment of bloat, when caused by clover. They advise drenching 
the affected animal with one quart of a one and one-half per 
cent solution of formalin in water. 

KI.MPI.)': DIAlUtJIKA fscOL'KIXGJ IX CALVES 

Scours in calves is a rather common disease and is usually 
caused by improper diet. The disease, white scours, is in- 
fectious in nature and while rxjcurring rpiite often, is not nearly 
so common as the simple form. 

Causes. — Simple scouring is a common result of indigestion 
caused by a too liberal supply of milk or too rich milk. Scour- 
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iiiji' (ifteii rrsult.-, fi'inii allowiji^- tdo murh time botwccii meals. 
Uiihygif'iii<- couditiiiiis, siidi as dii'U', sour driiikirif:; t.'iuka or 
dark, cijld, damp or loiil-smclliiiL'' stalls or [ions, tond to prodnrT; 
sf'oni's. ]''aiilty ^^•(■allinc■. siirli as trio oarlv fr^'dinn" on drv, 
ooai-SR food and foods that oontain larco amounts of starohv 
malorJak firo caiisa1i\T' faotoi-s. Tlio plivsioal oonditioii of tlio 
cnw lioars a olor-o rolalion to t]io boaltli of hor siioklin!; and faro 
slionld lio used in jjroviding her with prox->er feed and care &o 




Fig, 73. — The X iDdicates ihf- point v.i.t^rf' thf wall nf flank and rum^n arc punrt.iirrd with 
trucar ami (.'aniiula in "bloat." 

as to jireveiit the cjuality of thi.' milk (Vom hocomin^^ impaired, 
and the ijnaotity diminished. 

Intestinal parasites (worms) inav at times prodiif-e diar- 
rhea hy i ri'itatiiiii' 1he miu-niis liiiiiii' of the stomach and 
intestinr'S. 

Symptoms. — The symptfims usually oeeur suddenlv, 
although they rnay eome on gradually. In suekllngs, the 
symptoms of diarrhea (scouring j may he preceded by: D&- 
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pression, "weakness, and disiudination to suck. AVlieu llie dis- 
ease is due to improper i.het or exposure, syniptouis uf i-liilliug 
followeil Ijv fe\'er will Ije noti(.'ed. Ihe body teiii})eratnre is 
unevenly distributed, tlio leg's lieing cubl and the muzzle', drv. 
The diarrhea "which soon sets in consists ui I'athcr pasty 
manure of nornud color and odor, at first, Ijut i-apidiy becomes 
watery and is light gray in (-(jlur accemipanied liy a peculiarly 
characteristic and otiensive odor. As the disease advances, the 
passages become numerous, and the tail and le-gs liei^jnie stained 
witlr the dung which clings to the hair and skin. The dung 
will be frequently passed in the forn"i of a jet or liquid stream. 
Bloating is cormrKjnly noticed; and colicky synijitoms are not 
rare. Toward the end, the aninud stands with its back arched. 
The skin becomes dry and the odor given off by the various 
channels is very oti'ensi\-e, and the animal bei'imies weak and 
listless. During the later stages the dung at times become,? 
streaked with blood. The course of the disease nuiy be acute 
or chronic. The affected animal may die Avithin a fi'w days or 
may live for several weeks. AMien death occurs, it is usually due 
to exhaustion and lung coni]")li cat ions ( pneumonia ). 

Prevention. — AVhen diarrhea occurs in the suckling, the 
treatment should be mainly ajqilieil to the mother. The cow 
should be supplieil with a proper diet and all factors Avhicbi un- 
favorably influence the fpu'ility of the milk should be removed. 
In case the mother is suffering from disease, the calf should 
1)6 pennitted to suckle a healthy cow. AATien diarrhea is due 
to in'iproper feeding, the error shor"ild be corrected imTnediately. 
Hygienic measures such as proper liglit, ventilatinn and clean- 
liness app)lied to calf pens, tend to keep the calf in gnod health 
and prevent disease. Exercise is also of much ini]iortance. 
C'alves fed from pails are in danger of developirig scours, unless 
absolute cleanliness is maintained. The feeder lias to be on 
the alert also so as to prevent greedy calves from drinking an 
over-amount of milk. 

Treatment. — Tlie early administrations of laxatives are in- 
dicated in order to remove in-itating substances from the l)ov'els. 
For this purpose, castor oil in one or two-ounce doses is recom- 
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mended. The calf's ration of milk slionld be reduced one-half, 
and in cases where the milk does not agree with the affected 
animal, barley gniel to which raw eggs are added, may be 
substituted. A mild solution of formalin, which is mixed with 
the milk, is quite efficacious for the treatment of this disease. 

EINGWOEM (bald SCAb) 

Tiingwonn is a highly contagious, transmissible disease of 
the skin caused by a vegetable parasite (Tinea Tonsurans). 
This disease affects the root and shaft of the hair, causing it to 
become brittle and finally fall out. Calves are commouly 
affected, especially during winter and spring. 

Tiing-\\orm is communicable to man. 

Symptoms. — Ringworm is manifested by the formation of 
circular hairless patches, on the skin of the head, neck and 
extremities. The patches vary in size, some being about the 
size of a pea, while others will measure an inch or more across. 
The patches or spots are usually scattered, although they may 
run together, forming large ones. The skin becomes slightly 
inflamed and the exudate, which is of a sticky nature, fonns 
dry, brittle and scaly crusts of a greyish color. Occasionally 
the entire skin of the body will become affected, which may result 
in complete nakedness. In sucking calves the patches fonn 
mainly around the mouth. The disease is attended by itching 
which is manifested by rubbing in the affected animal. Any 
animal so affected is uncomfortable, restless and does poorly. 

Treatment. — Preventive measures consist of removal of 
affected animals, cleaning and disinfection of stalls. The 
affected patches or spots should be washed with soap and water 
so as to remove all crusts and after drying, tincture of iodine 
may be applied by painting the diseased areas. The treatment 
may be applied once daily. If attended to faithfully recovery 
should be complete in four to six weeks. 
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1. How general is the disease, lioviiie tuberculosis? 

2. How is its presence detected? 

3. What dangers to the herd would result if one tubercular cow were 

allowed to mingle freely with the herd? 

4. What is tulierculin used for? 

5. What is infectious abortion? 
C. What are its symjjtoms? 

7. How does abortion affect the milk How following? 

8. How is the disease spread? 

9. What means may be taken to prevent its spread? 

10. How should an aborting cow and the dead calf be handled? 

11. What treatment is recommended for tlie affected animal? 

12. What is milk fever? 

13. What are its sj-mptoms (signs) ? 

14. How should a ease of milk fever be treated? 

15. How should a heavy milking cow be handled to reduce the danger of 

milk fever to the least possible point' 

16. How damaging is the foot and moutli disease? 

17. What are the symptoms of this disease? 

18. How is it spread? 

19. What means should be taken to check an epidemic? 

20. What is ergotism? 

21. What conditions bring about foul rot in the feet of cattle? 

22. What are the symptoms of mammitis? 

23. What causes the trouble? 

24. What is the best treatment for it? 

25. What treatment is advised for garget? 

26. How is cow-pox spread? How cured? 

27. How should chapped teats be eared for? 

28. What may be done to remove warts on cows' teats? 

29. What brings on hoven in cattle? 

30. What is the best treatment? 

31. What conditions of feed cause scours in calves? 

32. What conditions in stalls or pen aggravate the case? 

33. How should calves suffering with common scours be handled? 

34. How may ringworm be cured? 
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CHAPTER XXIII 

WINTER FEEDING OF DAIRY COWS 

Of all tlie problems confronting the keepers of the twenty- 
two million cows in America kept for dairy purposes, adequate 
and proper feeding is the most important at the present time. 
Possibly because of the great variety of conditions and feed 
stuffs, the knowledge of the best methods of feeding has been 
very slow of development. Many discouraging statements have 
been nuide regarding the productive capacity of the " average " 
cow in the United States. It is true that the average yield is 
far below the amount obtained by the good dairy cows and only 
a fraction of that produced by the few outstanding leaders. 
This difference is not by any means wholly due to the incapacity 
of the cows themselves to do better work. The fact that many 
of them are miserably under-fed and often housed in uncom- 
fortable quartei's has much to do with the situation. In an en- 
deavor such as inducing cows to give more milk, one will not go 
far wrong if one will study the cows' requirements on the basis of 
what they receive when doing their best Vv^irk and then imitate or 
duplicate as nearly as possible those conditions the year round. 

Copy Nature. — Cows, while living under a more or less 
wild condition, usually freshen in the early spring and produce 
the greatest flow of milk during the latter part of May, June, 
and the first half of July. By studying the conditions of this 
season of the year and desiring to duplicate them at a season when 
butter fat is most valuable per pound and when field work is light 
or lacking altogether, we may fin<l a way to more profit. 

Analyzing the question we note that there are several factors 
influencing the returns. 

Time of Calving. — Although cows may he said naturally to 
calve in the spring, they very readily adapt themselves to fall 
calving. In this respect then we may arrange for a spring- 
time flow of milk in winter. 

15 225 
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Comfort of body, present in the early summer to the greatest 
degree, is essential to liberal production. In order that the 
cow under artificial circumstances shall be as productive as her 
inherited nature will permit, complete comfort, both in tem- 
perature of stable and in sleeping quarters, is necessarily re- 
quii-ed for winter. 

Very comfortidjle stables are now in \ise and liecoming more 
common. The temjierature of summer may be closely duplicated 
in winter. 
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Fig. 74. — Ulualrating the economy of liberal feeding. 

Abundance of Feed. — Even with the heavy stocking of 
pastures practiced in many jjarts of the country there is usually 
a great abundance of feed for the cows for a few weeks and it 
is observed that during this period of abundance tlie cows yield 
milk most liberally and Ave find that logic, experience and scien- 
tific findings all agree that any animal, to produce freely, 
must be freely fed. The value of mere abundance of feed may 
be well illustrated in the diagram (fig. Tlj in \vhich let the 
upper bar indicated by the length of the line A C Ije the amount 
of feed given to cuw Xo. 1, and the lower line D 11, the amount 
of feed given to cow Xo. 2, of equal weight and form. These 
two cows, for the maintenaifce of their bodies, will consume or 
burn daily a quantity of feed represented by tlie distances A B 
and D E, respectively. The maintenance amount of feed is a 
fairly constant quantity. 

It is evident that cow Xo. 1 will have a balance of feed over 
and above the amount for maintenance represented by the short 
line E T', whereas T'ow Xo. 2 receives the amount of surplus 
feed jiresented by the line E H, tlie same being tliree times as 
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great as B C. Cow No. 2 has not received three times as much 
feed by any means, but the surplus remaining for milk forma- 
tion after maintenance has been subtracted, is three times as 
great. It is evident, therefore, that the first portion of the feed 
given to a cow is essentially wasted unless an additional amount 
is given from which milk may be formed. Cows do not create 
the substance of milk, they merely change its fomi from that of 
grass, hay and grain to that of milk sugar, milk fat, casein, 
albumen and ash. The Scotch have a savine,-, '' Give to a steer 
a gallon of meal and it is a gallon wasted, give him two and he 
will pay for three." There is trath in it. 

Palatability. — ilere abundance, however, is not all the animal 
needs by any means. A cow might be tied to a straw stack and 
staiwe to death. In addition, the feed must be palatable in order 
to be consumed in sufficient quantities and Ite most valuable. 
Feed eaten with repugnance might often better have remained 
uneaten so far as any good to the animal is concerned. 

Fresh grass is about the most palatable feed to cattle and 
large quantities are eaten while it is tender. Winter hay may 
often be made more valuable by sprinkling it with salty water 
or molasses "water to make it more palatable. 

Succulence is unquestionably one of the qualities of early 
summer grass which materially assists the cow in heavy pro- 
duction. This quality in the winter's feed may be provided 
in ample measure in the form of com silage or, when such is 
not available, in tlie form of mangles, ruta-bagas, or other 
roots, or potatoes. The succulent qiiality in feed is of value in 
several ways. The cow is induced thereby to consume a larger 
amount and that which she does consume is more easily mas- 
ticated and more easily and economically digested, thus more 
valuable per unit of feed material present. If to the succulent 
quality there can be retained or added the flavors pai-ticularly 
relished by cows, such for instance as well made corn silage, 
the digestion of these feeds is facilitated by the fact. Over 
ripe hay and dry com stover are so hard that their net value to 
the animal is only a half or less of the apparent value as in- 
dicated by a table of digestible nutrients. 
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WINTER I-EEDL\(_; OF DAIRY CoWii 



Anti-scorbutic ( unti-sciii'vy ) vitaiiiiiio is iindoiibtedlv fiir- 
iii,~lii'i| 111 .-ihmc ;iiiil tlii.^ I'iilliLT tliaii iinTc .-iirciilciicc ma\' In.' 
Tlie reason ^vliy silape-fed cattle arc aoiicj-ally inn>t tliriftv. 

Balance of Nutrients. — One of the most important features 
influencing the matter of large and economical yields of milk is 
the halance of the nutrients in the feed given. It is in this 
phase of the subject that must feeders make the most serious 
mistakes. The need of any mature cow for feed may he hriefly 
stated as the demand for small ijuantities of various ash ma- 
terials to maintain the Ijonc of the body, to furnisli ash ti) the 
milk, and for other purposes. The quantity and nature of the 
ash are nearly, if not quite, amply provided by a mixed rough- 




FlG. 75 — Art md utility may be 6urces=fijlb rr t r i J :r^ st hln rid t^^o silos 
beloo(:ing to i.. H. .^f;ar^. 

age and grain ration, especially if a small quantity of Ijone meal 
is mixed with the cow's salt. The cow, liowe\'er, contains large 
quantities of muscular tisstie or lean meat whicli is slowly btit 
contintially "wearing out and jjeing voided from the system. To 
make griod this los-, materials of like character ninst l)e pro- 
vided. Lean meat is composed veiy largely of proteins. Plants 
contain pjrotcin, not of identical character, Intt similar, and 
under normal conditions it is only from the plant protein that 
animal tissue is bttilt. ]\li!k contains about 3.50 pjounds pro- 
tein in every 100 p)Ound=. Cows, therefore, reqtiire espjecially 
liberal amounts of protein in their rations. 

A third element required is heat and energy. Some heat is 
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obtained from the pruteiu nutrients, l)iit it is needed in such 
amount that to provide all of it in the form of protein would be 
too expensive and injurious to the cow. The starchy aaid 
sugary portions of feeds provide energy and heat most cheaply. 
The fat or oil of corn, hay or other feeds goes, likewise, to the 
supply of heat and energy. But since the heating power of a 
feed nutrient is indicated largely by the percentage amount of 
carbon in its compound, and fat is so much richei- in this ele- 
ment than starch or sugar, it, fat, has about 2.25 times more 
heating power than starch. The fat of the animal body is not 
necessarily made from the fat of plants but oily feeds naturally 
encourage the laying on of fat. For convenience the purely 
heat and energy-bearing feeds, siich as starch and sugar, are 
called carbohydrates, Avhile all fats are grouped by themselves. 

It is customary to classify all needed feed nutrients as pro- 
tein, carbohydrate and fat. These are the three cnnstituejits 
which we mirst provide in the cow's winter ration if she is to 
yield milk in winter as freely as in summer. 

The maintenance ration is the name given to the amount of 
feed which is recpiired to just sustain the weight of an animal 
for twenty-f oirr hours. On a perfect maintenance ration an ani- 
mal -H'ill neither gain nor lose weight. The amount of feed needed 
by large cows is naturally greater than that required for small 
ones, and that by very active animals greater than for slower mo- 
tioned ones. Just how much of 1 he three digestible nutrients, pro- 
tein, carbohydrates and fats, a cow of 1 ()()() pounds' weight re- 
quires was studied first in Germany, but the figures obtained there 
were too high to lie accurate under American conditions. 

The standard now most largely used in this country is the 
one settled upon by Haecker of the Mirniesota Station after 
many years of carefrd woi'k and is as follows : Digestible pro- 
tein 0.7 pounds, digestible carbohydrates 7.0 pounds, and diges- 
tible fat 0.1 pound per 24- hours, for an average cow of 1000 
pounds, where kept under good practical stable conditions. 

The following table gives the nutrients allowed daily for 
the maintenance feed for cows of given \\'eigtits, ranging from 
ftOO pounds to 1 C>2r> pounds.' 
':\rinn. Bui. 130. 
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Table I. Feed of Maintenance 

Weight Protein Carbohi'dratea Fat Weight Protein Carbohydrates Fat 



sou 


.500 


5.00 


.08 


1225 


.857 


8.57 


.12 


N^.'j 


.57 7 


5.77 


.08 


1250 


.875 


8.75 


.12 


850 


.595 


.5.95 


.08 


1275 


.892 


8.92 


.13 


875 


.612 


6.12 


.09 


1300 


.910 


9.10 


.13 


yiiu 


.o:jO 


o.:;o 


.09 


i:i25 


.!t27 


9.27 


.13 


'j-i:y 


.i;-!7 


0.47 


.09 


1350 


.945 


9.45 


.13 


950 


.005 


U.C5 


.09 


1375 


.902 


9.62 


.14 


975 


.082 


0.S2 


.10 


1 400 


.980 


9.80 


.14 


1000 


.700 


7.00 


.10 


1425 


.997 


9.97 


.14 


I0:i5 


.717 


7.17 


.10 


1450 


1.015 


10.15 


.14 


1050 


.7-15 


7. -J 5 


.10 


1475 


1.032 


10.32 


.15 


11175 


75"' 


7. .52 


.11 


1500 


1 .050 


10.50 


.15 


1100 


.770 


7.70 


.11 


1525 


1.007 


10.07 


.15 


11^:5 


.787 


7.87 


.11 


1550 


1.0S5 


10.85 


.15 


1150 


.805 


8.05 


.11 


1575 


1.102 


1 1 .02 


.10 


1175 


.822 


8.22 


.12 


1000 


1.120 


11.20 


.10 


1200 


.840 


8.40 


.12 


1025 


1.137 


11.30 


.16 



Ration for Milk Production (The Haecker Feeding Stand- 
ard). — For many years the only available standard or guide 
in feeding for milk production was that of Wolf, later modified 
by Lehmann, Avhich standard took into acc'ount only roughly 
the amount of milk yielded per day and no account at all of the 
quality of the milk. 

The following table from Minnesota Station Bulletin 130 
shows that as milk increases in fat percentage it also increases 
in protein and sugar. 

The comparative value or cost of milks of various fat pier- 
centage is best shown by reducing all the nutrients to a single 
term called the Starch Equivalent. Tliis is obtained by mul- 
tiplying the amount of fat by 2.2.5 and adding to the product the 
amount of Protein and Carbohydrates. 

The following table makes this matter clearer. A alaix'c at 
the table coru'inces one that to feed amply and yet not waste, full 
account needs be taken of the quality as well as the ipiantitv of 
the milk being ])roduced by the co\\' Ijeina' fed. 
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Organic Composit i<.iii of M ilk "^ 



Fat 


Protein 


Cai'boh\Tiratea 


starch Equivalent 


3.0 


2.b8 


4.tJ0 


14 03 


3.5 


2.81 


4.75 


15.44 


4.0 


3.08 


4.85 


16.03 


4.5 


3.27 


497 


18.37 


5.0 


3.45 


4.98 


19.68 


6.0 


3.82 


4.91 


22.23 


fci.5 


4.12 


4.90 


23 65 


7.0 


4 22 


4.84 


24.81 



This has now been carefull}' worked out and published in 
Minnesota Station liuiletin loO, from wliicli the folhjwing 
tables are taken. 

A number of fcediiiij,' standanls have been suggested, but the 
one developed by Haecker, of th(.' ^Minnesota Station, is the most 
workable. Ilaecker \\'as the hrst investigator to consider the 
uiaintenanee of the eow separate from the milk, to recognize the 
(piality of the milk as well as the quantity, and to reduce the 
whole to a unity liasis. 

Adjusting the Ration. — There is what may be called a 
triple balance in the matter of feeding dairy cows, (a) the 
balance of the amount of roughage to the size of the cow. (/) ) the 
balance of the amount of grain to be fed to the amount and 
fpiality of the milk the cow is giving, and (r) the balance of the 
chemical nutrients to the needs of the cow. 

On the average a cow will eat 13 piuuuls of hay or its equiva- 
lent per hundred pounds ])er day. A cow weighing 900 pminds 
will eat 18 pounds of hay very readily anil one of 1400 pounds 
should consume 28 pounds of hay per day. Ordinarily, how- 
ever, the lighter weight cows, if they are nf dairy ^ypc, will eat 
more for their weight than heavier ones. Where corn silage is 
fed due allowance must be made for the high water content of it. 

Silage as now usually made from comparatively mature 
corn contains about 20 per cent dry matter, thus 3 pounds will 
contain 0.78 pound dry matter, which is roughly the equivalent 
of 1 pound of hay fO.ST pound of dry matter). 

'Minn. Bui. 130. 
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TABLE n. FEEDING STANDARD 

GmNc Net Nutrients Reouieed for the Productiom of Milk Co^^TAl^7INr; * 

Given Per Cent of Butter-Fat 





% FAT IN MILK 


T,, FAT IN MILK 


% FAT IN MILK 


Lbs. 
of 




3.0 






3.1 






3.2 




Milk 






















Pro. 


C-fl. 


Fat 


Pro. 


C-H. 
.20 


Fat 


Pro. 


C-H, 


Fat 


1 


.047 


.20 


.017 


.047 


,017 


.048 


.21 


.018 


2 


.094 


.40 


.034 


.09.5 


.41 • 


03.5 


,096 


41 


.036 


3 


.141 


.60 


051 


.142 


.61 


.052 


,143 


,62 


. 053 


4 


,188 


.80 


068 


.190 


.81 


.070 


,191 


,83 


.071 


5 


234 


.99 


085 


.237 


1 o; 


.087 


,239 


1,04 


.089 


6 


.281 


1.19 


102 


.284 


1.22 


.104 


.287 


1.24 


.107 


7 


.328 


1.39 


119 


.332 


1.42 


.122 


.335 


1,45 


.125 


8 


.37.5 


1 59 


136 


.379 


1.62 


.139 


.382 


1 66 


.142 


9 


.422 


1.79 


153 


.427 


1.83 


.157 


.430 


1.87 


160 


10 


.469 


1.99 


170 


.474 


2.03 


.174 


1 .478 


2.07 


178 






3.3 




1 


3.4 




1 


3.5 




1 


.048 


.21 


018 


.049 


.22 


.018 


.049 


.22 


019 


2 


.097 


.42 


036 


.097 


.43 


.037 


.098 


.44 


038 


3 


.14.5 


.64 


054 


.146 


.65 


. 055 


.148 


.66 


057 


4 


.193 


.85 


072 


.194 


.87 


.074 


.197 


.88 


076 


5 


241 


1.06 


090 


.243 


1.08 


.092 


.246 


1.10 


094 


6 


.290 


1.27 


109 


.292 


1 30 


.111 


,295 


1.32 


113 


7 


.338 


1.48 


127 


.340 


1.51 


.129 


,344 


1.55 


132 


8 


.386 


1.69 


145 


.389 


1.73 


.148 


,394 


1.77 


151 


fl 


. 43.5 


1.91 


163 


.437 


1.95 


.166 


,443 


1.99 


170 


10 


.483 


2.12 


181 


.486 


2.16 


,185 


.492 


2.21 


189 




3.6 


3.7 


3.8 


1 


.050 


.22 


019 


.051 


.23 


,020 


.0.52 


.23 


020 


2 


.100 


.45 


039 


.102 


.46 


.039 


.104 


.47 


040 


3 


.1.50 


.68 


058 


.153 


.69 


.059 


.156 


.70 


060 


4 


.200 


.90 


077 


.204 


.92 


.078 


.208 


.93 


080 


5 


.250 


1.13 


096 


.255 


1.15 


.098 


.260 


1.17 


100 


6 


.301 


1 . 35 


116 


.307 


1.38 


.118 


.312 


1,40 


120 


7 


.351 


1.58 


135 


.358 


1.60 


.137 


.364 


1,64 


140 


8 


.401 


1.80 


154 


.409 


1.83 


.157 


.416 


1,87 


160 


9 


.4.51 


2.03 


174 


.460 


2.06 


.176 


.468 


2,10 


180 


10 


.501 


2 25 


193 


.511 


2 29 


.106 


,.520 


2,34 


200 




3.9 


4.0 

1 


.4.1 


1 


. 053 


.24 


021 


.054 


.24 


.021 


.055 


.25 


021 


2 


.106 


.48 


041 


.108 


,48 


.042 


.109 


.49 


042 


3 


.159 


.71 


061 


.162 


.73 


.062 


.164 


.74 


063 


4 


.212 


.95 


082 


.216 


,97 


.083 I 


.218 


.99 


084 


5 


.265 


1 19 


102 


.269 


1.21 


.104 


,273 


1.23 


105 


6 


.318 


1-43 


122 


.323 


1.45 


.125 


.328 ■ 


1,48 


127 


7 


.371 


1.67 


143 


.377 


1.70 


.146 ! 


,382 


1.73 


148 


8 


.424 


1.90 


163 


.431 


1.94 


.166 ! 


437 


1,97 


169 


9 


.477 


2.14 


184 1 


.485 


2.18 


.187 


,491 


2.22 


190 


10 


. 530 


2 38 


204 1 


.539 


2 42 


.208 


,546 


2,47 


211 
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TABLE II. FEEDING STANDARD— Conlwncd 



Lb3. 

of 
MUk 



FAT IN MILK 



FAT IN MILK 
4.3 



% FAT IN MILK 
4.4 



10 



Pro. 



.055 
.111 

.166 
221 
.276 
.332 
.387 
.442 
.497 
.553 




Fat 



Pro. 



.021 
.043 
.064 
.086 
.107 
.129 
.150 
.172 
.193 
.215 



.056 
.112 
.167 
.223 
.279 
.335 
.391 
.446 
.502 
.558 



C-H. 




25 




51 




76 


1 


02 


1 


27 


1 


53 


1 


78 


2 


04 


2 


29 


2 


55 



Fat 

.022 
.044 
.065 
.087 
.109 
.131 
.153 
.174 
.196 
.218 



Pro. 


C-H, 


.056 


.26 


.113 


.52- 


.169 


.78 


.226 


1.04 


.282 


1.30 


.339 


1.56 


.395 


1.82 


.452 


2.08 


.508 


2.34 


.565 


2.60 



Fat 

.022 
.044 
.067 
.089 
.111 
.133 
.155 
.178 
.200 
.222 



4.5 



4.6 



4.7 



10 



.057 
.114 

.172 
.229 
.286 
-■343 
.400 
.458 
.515 
.572 



.26 
.53 
.79 
.06 
.32 
.58 
.85 
.11 
.38 
.64 



.023 
.045 
.068 
.090 
.113 
.136 
.158 
.181 
.203 
.226 



.058 
.116 
.174 

.232 
.289 
.347 
.405 
.463 
.521 
.579 



.27 

.54 

.80 

1.07 

1.34 

1.61 



.023 
.046 
.069 
.092 
.115 
.138 
.161 
.184 
.207 
.230 



.058 
.117 
.175 
.234 
. 292 
,350 
.409 
.467 
.526 
.584 



.27 
.54 
.81 
1.09 
1 36 
1.63 
1.90 
2.17 
2.45 
2.72 



.023 
.047 
.070 
.093 
.116 
.140 
.163 
.186 
.210 
.233 



4.8 



4.9 



5.0 



1 
2 
3 
4 

5 
6 
7 
8 
9 
10 



059 


.28 


118 


.55 


177 


.83 


236 


1.11 


295 


1.38 


355 


1.66 


414 


1.93 


473 


2.21 


532 


2.49 


591 


2.76 



.024 
.047 
,071 
..094 
.118 
.142 
.165 
.189 
.212 
.236 



.060 
.119 
.179 
.239 
.298 
.358 
.418 
.478 
.537 
.597 



.28 

.56 

.84 

1.12 

1.40 

1.68 



1.96 

2.24 
2.52 
2.80 



.024 
.048 
.072 
.096 
.120 
.144 
.168 
.192 
.216 
.240 



.060 
.121 
.181 
.242 
.302 
.362 
.423 
.483 
.544 
.604 





28 




57 




85 


1 


14 


1 


42 


1 


70 


1 


99 


2 


27 


2 


66 


2 


84 



.024 
.049 
.073 
.097 
.121 
.146 
.170 
.194 
.219 
.243 



5.1 



5.2 



5.3 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



.061 
. 122 
.183 
.244 
.305 
.367 
.428 
.489 
.550 
.611 



.29 
.57 
.86 
1.15 
1.44 
1.73 
2.01 
2.30 
2.59 



.025 
.049 
.074 
.099 
.123 
.148 
.173 
.198 
.222 
.247 



.062 
.124 
.185 
.247 
.309 
.371 
.433 
.494 
.556 
.618 



.29 
.58 
.87 
1.17 
1.46 
1.75 
2.04 
2.33 
2.62 
2.91 



.025 
.050 
.075 
.100 
.125 
.150 
.175 
.200 
.225 
.250 



.062 
.125 
.187 
.250 
.312 
.375 
.437 
.500 
.562 
.625 



.29 
.59 

.88 
.18 
,47 
.77 
.06 
.36 
.65 
.95 



.025 
.051 
.076 
.101 
.126 
.152 
.177 
.202 
.228 
.253 
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TABLE II. FEEDING STANDARD— Co«/mi«?rf 





% FAT IN MILK 


% FAT IN MILK 


% FAT IN MILK 


Lbs. 
ot 




5.4 






5.5 






56 




Milk 






















Pro. 


C-H. 


Fat 


Pro. 


C-H. 


Fat 


Pro. 


C-H, 


Fat 


1 


.063 


.30 


.026 


.064 


.30 


.026 


.064 


,31 


,026 


2 


.126 


.60 


.051 


.128 


.60 


.052 


.129 


,61 


,053 


3 


.190 


. .90 


.077 


.192 


.91 


.078 


.193 


,92 


,079 


4 


.2.53 


1.20 


.102 


.256 


1.21 


.104 


.258 


1,23 


,105 


5 


.316 


1.49 


.128 


.320 


1.51 


.129 


.322 


1 , 53 


.131 


6 


.379 


1.79 


.154 


.383 


1.81 


- 155 


..386 


1,84 


.158 


7 


.442 


2.09 


. .179 


.447 


2.12 


.181 


.451 


2,15 


.184 


8 


.506 


2.39 


.205 


. 51 1 


2.42 


.207 


.515 


2.45 


.210 


9 


..569 


2.69 


.230 


.575 


2.72 


. 233 


- .580 


2,76 


.237 


10 


.632 


2.99 


.256 


.639 


3.02 


.259 


.644 


3,07 


.263 






5.7 






5.8 




5.9 


1 


.065 


.31 


.027 


.066 


.31 


.027 


.066 


.32 


.027 


2 


.130 


.62 


.053 


.131 


.63 


.054 


.133 


.64 


.055 


3 


.195 


.93 


.080 


.197 


.94 


.081 


.199 


.95 


082 


4 


.260 


1.24 


.106 


.262 


1.26 


.108 


. 265 


1 27 


. 109 


5 


..325 


1 . 55 


. 133 


.328 


1.57 


.134 


.331 


1 59 


.136 


6 


.391 


1.86 


.160 


.394 


1.89 


.161 


.398 


1.91 


.164 


7 


.456 


2.17 


.186 


.459 


2 20 


.188 


.464 


2,23 


.191 
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If then a cow weighs 1200 pounds, she woiiJd not be given 
24 pounds of hay, but 12 pounds of hay and 30 pounds ( :i X 12) 
f sihige. When either silage or hay is abundant it may Ix' fed in 
([uantity proportionally greater and the other proportionally less 
than that mentioned. This is only a helpful rule, not a law. 

The amount of grain a co^y should receive Avill depend 
largely on the amount and quality of the milk produced. Most 
conmionly one pound grain for e\'ery three pounds of milk will 
suffice, but this must be increased to one to two and a half or even 
one to two whei-e the cow is yielding either a large flow of 
ordinary milk or a moderate amount of very rich milk. While 
if a cow is yielding only thirty pounds of 3.0 per cent milk, 
a grain and milk ratio of one to three W(_)uld be amjde. ^Vs 
nuich as one to two and a quarter would be desirable if sixty 
pounds of 3.0 per cent milk or thirty pounds of 5.5 per cent 
milk were being produced. 

The digestible nutrients required in the production of milk 
and the maintenance of the cow's body are all found in the 
various feeding stuffs, but in no two of them are the propor- 
tions of these ingredients the same and in few, if in any, is the 
proportion the same as that needed by the cow for either main- 
tenance or for milk formation. To emphasize this point and 
to present the matter in the form most usable, Minnesota Bul- 
letin 130 is quoted as Appendix Table III. 

The adjustment of the amount of the three nutrients fed to 
the needs of the cow so that she shall be fully nourished and yet 
to prevent the waste of any appreciable amount of any one of 
the nutrients is called " balancing the ration." The truly 
balanced ration is the most economical ration so far as the 
amount of feed is concerned and usually also is the economical 
ration in respect to cost. 

Example: Let us suppose a cow weighs 1150 pounds, and is 
giving daily 20 pounds of milk testing 4.2 per cent fat, what is 
the amoimt of nutrients required ? 

By reference to Tal)le III we see that a cow weighing 1150 
pounds requires 0.805 pound protein, 8.05 pounds carbohydrates 
and 0.11 pound fat daily for mere Ijodily upkeep. By turning 
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111 Tabic II, uiidi.T tliL' sectidii lieaJixl " i'ercentajie (>f fat in 
milk 4.-!,"' wo laav casilv calcTilate tliu aimiunt oi oacli mitrieiit 
by taking tlie aiiiouiit iiidi(_'ateii for i' iiouiids of milk and mul- 
tiplying jjy 10 and tlien adding in the amount needed for G 
liiiuiids of milk. Thus we find that for the formation of 20 
|ionnds of 4.:! per cent milk there arc required 1.44- pounds of 
digestible protein, ('>.."; jKHUids digestible cai4ioliydratcs and l).5U 
pound digestible fat. Adding tlic two amounts we have: 

PrfjU'ia r'arboli\'dratf'3 Fat 

i-'or maintenance si),j s.0.5 .11 

For 21) puunds 4.2 per cent milk. . 1.44 C.50 .56 



Total nnti'ients required 2.24.0 14.."i.5 .07 

From the above we see that the cow assumed must be pri> 
\'idcd with i' • 4 pounds jjrotcin, 441'^ pounds carbohydrates and 
more than ^ '■_• ]iound fat jtcr day or she will either decrease in 
milk thjw or lose wcijjht, or dij both. 

To sujjply the nutriment required suppose we feed: 

Lb3. Protein Carbohi-drates Fat 

Timothy liay 12 .3'M 5.21 ,108 

Corn silage .30 .345 5.15 .252 

<'orn 5 .395 3.33 .215 

Oats 4 .428 2.01 .152 

Nutrients provided 1.504 15.711 .787 

Nutrients required 2.245 14.55 .07 

It will be noted from the above example that, although the 
regTilation amounts of hay, silage and grain have been fed, and 
that carboliydrates and fat amounts are well jjrovided, pro- 
tein is 0.74 piiund .-hort. This ratiun is Ijalanced in respect to 
roughage to cow and grain to rnilk, but far from it in the more 
vital ]")art, digestible nutrients, cs|)ccially protein. Picfcrence 
til table iif analysis sliows tliat cottonseed lueal, linseed riil meal, 
ijluten feed and bran are riclier in [irotein tkian crirn Or oats. 
To I'oi'rei't the balance of nutrients and ti'i \<oe]) the number of 
pound- the same, =u]"ipose wf try the following: 
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Lbs. ProteiD Carbohi'dralea Fat 

Timotliy hay 12 ,330 5.21 .168 

loin silage S6 .345 5.15 .252 

lorn 4 .310 2.67 .172 

Oats 3 .321 1.51 .114 

Cottonseed meal 2 .752 .43 .192 

Nutrients provided 2.070 14.97 .898 

Nutrients required 2.245 14.55 .07 

In this the requirements ai-e more nearly approaclieil, Lnt 
the shortage in protein is still ti.io great. 

If we shift tlie grain slightly to contain 3 pounds corn, o 
pounds oats and 3 pounds cottonseed meal we have: 

Lbs. Protein Carbohydratee Fat 

Timothy hay 12 .336 5.21 .168 

Corn silage 36 .345 5.15 .252 

Corn 3 .237 2.01 .129 

Oats 3 .321 1.51 .114 

Cottonseed meal 3 1.128 .64 .288 

Nutrients provided 2.367 14.52 .952 

Nutrients required 2.245 14.55 .07 

Tn this case all three of the balances have been met very 
satisfactorily. It will be noted that the balance of the nutrients 
is almost perfect. Xo more feed is consumed in this case, but 
more milk would be produced and a better physical condition 
of the cow maintained. 

A very material amount of the balancing may often be 
effected by means of the roughage, by the use of alfalfa or 
clover hay. Thus we may feed a ration as follows : 

Lba. Protein Carbohydrates Fat 

Red clover hay 12 .853 4.54 .216 

Corn silage . " 36 .345 5.15 .252 

Corn 5 .395 3.33 .215 

Oats 4 .428 2.01 .152 

Nutrients provided 2.020 15.03 .835 

Nutrients required 2.245 14.55 .67 
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In this ration the aJdirinn of rlo\-er ha.- nearly balanced it. 
It is, however, 1,4 pound short in protein, and ^2 I'cund over 
in carbohydrates. 

In the past, wheat bran lias been fed largely for milk pro- 
duction, but while a little is c^ood for the stock more nutriment 
can u-uallv be obtained for the money 1)v purchasing, instead, 
some of the grains richer in protein and more digestible. Sup- 
pose we try: 

Lbs. Profein Carboh,>dratP3 p~at 

(.lover liay 12 .852 4. .34 .2115 

Corn gila<;p of'i .34.5 5.15 .252 

Corn 4 ..316 2.f.7 .172 

Oats 4 .428 2.01 .152 

Linseed oil meal 1 ,302 .32 .0ii9 

Xnti-ients )irovifl.'fI .... 2.243 I4.ri9 .8111 

Nutrients required 2.245 14.55 .67 

It will be noted that the simple I'eplacement of 1 pound 
coi'u with 1 of linseed mi.-al In-ongbt the jjrotein up in amount 
to the point of re<purement and that no nnu-e total feed was 
ai\'en liy the change. This last ration would lie a very good one 
indeed for a ll.jO-pound cow yielding 20 pounds of milk testing 
4.2 per cent fat, daily, and has the advantage over the other 
])alanced ration, jjoth in physiological effect on the cow and of 
having been prodw-ed more largely on the farm, a less amount 
having been j^urchased. 

T'ombinations almost without :u.imber might be made, but 
the foregoing will sufficiently illustrate the necessity and the 
method of ration balancing. 

It is not necessary nor advisable that each grain be 5veighed 
out separately for each cow. Such would entail altogether too 
much work and too much disturbance of the cows as well. It is 
not even necessary to make up a separate mixture for each cow. 

A good mixture made of three or more grains may be made 
up to serve as a complement to the hay fed, and from this grain 
all the cows in any herd may be fed A'ery accnrately by increas- 
ing or decreasing the amount of grain and hav given. 
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A General Rule. — Except when a very large amount o£ 
milk or a very rich milk in quite liheral quantity is to be pro- 
vided for the following general rule will provide an ap])rox- 
imately balanced ration. The rule is: '' Feed 2 pounds of hay, 
or 1 pound of hay and 3 pounds of silage, or 1 pound of hay and 
114 of fodder per hundredweight of cow. Then make up a mix- 
ture of three or more grains in such proportion as to contain 
about 16 per cent digestible protein if timothy or wild hay is to 
be fed, or about 13 per cent digestible protein if clover-timothy 
mixture hay is to be fed, or about 11 per cent digestible jjrotein if 
clover ha}' is to be fed, or about 9 per cent of digestible protein if 
alfalfa hay is to be fed ; and then feed of the grain mixture 1 
pound for every 2I2 to 3 pounds of milk, if Jersey or Guernsey 
cows, or 1 pound to 3 pounds of milk if Shorthorn grade, or 
1 pound to 3 or oYj pounds if llolstein." 

As an example, suppose grade Shorthorns or ShorthornTIol- 
stein cows are to be fed and the hay at hand is a mixture of 
wild grasses and timothy. The hay and silage or hay and fodder 
would then be fed as already mentioned and would approx- 
imately sustain the animal so far as maintenance requirements 
are concerned. To provide such a herd with grain we may 
start with corn, oats, or barley and one or two purchased high 
protein feeds — say bran and cottonseed meal. The mixture to 
contain between 15 and 16 per cent digestible protein would 
have to be made about as follows : 

Lbs. Protein Carbohydrates Fat 

Corn 4 .310 2.07 .102 

Oats 2 .214 1.01 .076 

Bran 1% .178 .63 .037 

Cottonseed meal 2% .840 .54 .240 



10 l.,548 4.8,5 



.u::;a 



Expressed in terms of per cent the composition of this 
mixture would be, protein 1.5.48 per cent, carbohydrates 48.5 
per cent and fat 5.25 per cent. 

In this the protein is quite up to the amount usuallv needed 
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T.i lialaiii-c tlie initi'ieiits in a cow's ration, which lias heen 
based on nriu-pi'otcinous rou^ihage. 

In case red clover or alsike clover hay is availahle to feed 
A\ ith the silaf;e or com fodder, a less amount of protein Avill need 
)](> |]iirrha>ed Itccaiise SO lariicly furnislied \n the leaiiininons liay. 
A tri'alii siippleiiii'iit for siicli Avonlil In- made ii]) as lollows: 

I,1j< I'rotfin C4irljohydratt3 Kat 

( urn Ij .474 4.00 .2:,S 

Oats 2y^, .2(;7 l.-O • .01)4 

LiiisiM-d i,il nii-al ly, .453 .48 .10:) 

10 1.1 !I4 .5.74 .4.^5 

In the above yrain mixture it \vU\ he noted that only l.j per 
cent of the total amount of prain is jjurchased, all the rest is 
liniiie £;rown and that the mixture has a percentaye composition 
of protein 11.1)1, eai'ljohydi'ates .">7.I and fat -l.."i.'i. ddiis mix- 
ture will form a very good adjunct to the clover liay fed. Thei'e 
should lie no hesitancy, however, in liuyiny liigli pi-otein grain 
t'('e(ls, siiK.-e the ])Ui-chase of such higli protein feed may well hi.' 
considered a donhle purchase, in that protein is first obtained 
feir the cf)w's I'ation and that, fi.Ilowing, the manure is made 
richer in nitroi;en fcjr the fertilization of the fields. 

A single caution in the u-e of ctjrn meal is that it should not 
be fed to a milch cow in amount-; greater than about one-half 
](Ound per hundi-edweight of cow per day. A liiOO-pound cow 
may safely lie allowed to consume H pounds of com meal per 
day, an srifl-pmind cow 4 pounds. If used more fi'celv thei'c 
is danger of a fatty dep'isit in the os resulting in sterility. It 
is also inadvisable to feei.l cottonseed meal in quantities greater 
than -J pounds a day to a cow as a steady ration. 

Feed During Heavy Yield. — In all the breed= having the 
most pronounced dairy type and temperament, there are cows 
which, vdien fi'e-li, will yield consiilerably more milk than can 
l.je sup]M')rtf-d by the amount of feed tluit tlie cow can piossibU- 
digest and as-imilate. All rif tlie substances contained in that, 
amount fif milk given in excess of that suyjplied directly bv the 
daily ration, is ribtained from the cow's own bodv. Iiv a process 
of alisorpfion. It is natural for cows to fle^h up while carrving 
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the YOiiug, aud to " milk down " after calving. This fact now 
is made iise of in the making of large milk records. 

The question naturally arises, " What should be the nature 
of the ration fed during this period of losing weight ? Should 
it be a balanced ration to the limit of the cow's ability to eat 
feed, and thercliy force her to extract from her tissue a balanced 
ration for the remainder of the milk, or should the ration 
contain practically enough protein to sustain the full tlow and 
thereby permit the cow's vital tissue to remain unimpaired while 
forcing her to use up her body fat only to provide the 
deficiency ? " 

The cpiestion has never been closely studied experimentally, 
but the practice of the men who are now making the large 
records have very generally adopted the latter method. 

An abundance of protein in an easily digested and palatable 
form stimulates milk production and, what is probably of equal 
importance, leaves the vital organs and tissues of the cow in 
good repair after the yield has declined to a point where the cow 
can sustain tlie flow by daily consumption of feed. 

An example to illustrate : Let us assume a 1400-pound Hol- 
stein-Friesian cow in good condition. The matter may be illus- 
trated by figiire 7G. Let O indicate time of calving; the 
vertical line amount in pounds and the horizontal line time in 
weeks ; the solid curved line the milk amount and the dotted line 
the feed amount. 

A week or more before the cow is due to calve the heavy 
grain should be withheld from the cow, she being fed on suc- 
culent roughage such as silage and roots with a little hay and 
just prior to parturition all feed should be witliheld, but Avater 
provided in abundance and often. 

After calving she should not be crowded with feed to force 
the milk, but rather the cow should be allowed to set the pace in 
flow while the feed is carefully raised in amount, foilomng, asj 
it were, the lead of the milk. 

If in our example f Fig. 7G) the cow at the end of three weeks 

reached a flow of 90 poiinds of 4.0 per cent milk, A-C, and is 

able to consmne feed for the support of only 65 pounds of milk, 

A-B, she will have to make up the deficiency, B-C, 25 pounds, 

16 
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from her own body. Up to this point and continuing, the feed 
supplied should contain liberal quantities of protein, enough 
to meet the protein requirement, if possible. The nutritive 
ratio of the total ration at A B C would be about 1 : .5.0, at 
D E F, 1 : 5..5 and at G II I, 1 : 6.0. 

As the milk flow naturally declines the proportion of protein 
to carbohydrates should widen to reach a balanced form at as 
early a period as possible. Care should be taken not to over- 
feed in protein, as it is liable to bring on a rheumatic condition, 
but so long as all the protein feed is needed and the whole ration 
kept as cooling in nature as possible there is little or no danger 
of " burning out." 

Later in the lactation period, when the milk-line falls the 
\'alue of about one pound of grain below the feed-line, the grain 
should be cut down to agree, yet to remain a little above, to sup- 
port the flow instead of dragging it downwards, as would be the 
case if the feed-line fell below the milk-line. 

The competent herdsman will study carefully each cow that 
he may provide her not simply with feed nutrients, but also in 
the fimn most pleasing to the particular cow. Some cows dis- 
like cottonseed meal, but will take linseed oil meal with zest; 
some prefer less silage and more hay; some crave wheat bran, or 
some form of sugar feed or roots. Each cow has a favorite 
without which she will not take the maximum of feed. They 
should be studied separately and humored. 

Roots such as mangles and rutabagas have been fed for 
many years in various parts of the world, but are only recently 
coming to form a part of the cow's ration systematically, and 
in the place of some grain rather than as a competitor of com 
silage. A field, planted to com where corn grows even reason- 
ably well, will produce more feed per acre, and per dollar cost 
of gTowing', than if planted to roots, but either mangles or ruta- 
bagas compete successfully with either oats or barley as milk 
producers. [Moreover, the tender succulent condition of the 
feed in roots renders them more easily masticated and digested 
than hay, in fact equal to good grain,. Boots and potatoes may 
then be systematically substituted for a p^ of the grain ration 
called for by any cow giving milk. In practice one-half the 
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grain may br wilhlield and roots ^ulj-titutcil at the rate of 11 
pounds of mangles, '.] pounds of iiitalnigas or 5 pounds of pota- 
toes to replace 1 ]ioinid of grain. 

If a cow is yielding do pounds of O.S pier cent milk she may 
he fed hay and silage according to ln'r weight, ddieu instead 
of feeding (40-^3^10) 13 pounds cjf grjiin, G', ^ jiounds of 
grain may lie fed and To pounds <jf mangles or (iO pijunds (jf ruta- 
bagas, or 33 poumls of })otatocs, substituted in place of the 
remaining gTain. 

Order of Feeding. — It is natural for all animals to be more 
or less nervous or even irritable when hungry. It is at such 
times that the milkers are most likely to get into trouble with 
the coAvs. It is desirable, therefore, tu feed the cow her grain 
first and to milk while she is eating, llay should be fed after 
milking because so often dusty, and silage and njots after milking 
hecause of their odor. 

Cows need be fed but twice a day, the total amount of hay, 
silage and grain being divided ecpuilly between the morning anil 
evening meals. 

The balancing of the nutrients of a cow's ration is not now a 
difficult task and it is no longer a question that cows consistently 
fed approximately balanced rations will remain in better pihys- 
ical condition, drop stronger calves and yield more mi]k at less 
cost than cows not so fed. 

The kindly and regular care and comfort given the coavs has 
nearly, if not quite, as much to do with pu'ofitable returns as ha.^ 
the balancing of the ration. The cow has been said to be " a 
profitable recip^ient of aifectioju"' 

A silo is an immense l.iarrel intr) wliicli green feed, like com, 
is cut to be used as feed for livestock. 

The advantage of the silo in American agriculture may be 
briefly summarized as follows : 

1. Silage keeps young stock thrifty and growing better than 
dry fodder. 

2. It produces beef more cheaply than dry hay. 

3. It enables cows to produce milk and butter more econom- 
ically. 
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•i. It brings them out in the sj)ring in such condition that 
they shed their winter coats and commence gaining at once. 

5. The silo prevents the waste of the corn stalks which con- 
tain from 40 to GO per cent of the total feed value of the field 
of corn. 

G. And, therefore, a larger number of animals may be kejjt 
on a given amount of land. 

7. The silo furnishes the most economical method of preserv- 
ing feed for the hot, dry period iu summer when ]iasture is short. 

S. It is usually preferable to a full soiling system for summer 
feeding. 

ISTo dairy or general livestock farm is properly equipped for 
economical production until a silo of some sort is provided 
(Figs. 77, 7s and 79). 

The kind of a silo is not essential, but rather the three 
points, namely : 

First, its height should be about twice as great as its diameter 
to insure sufficient pressure to exjiel the air fr(]m the cut corn 
and thus reduce the spoiling. 

Second, it must be practically air-tight about the sides and 
bottom to prevent admission of air which will cause or bring 
about rotting of the silage. 

Third, it must be made strong enough to withstand a heavy 
(jutward pressure. 

The wooden stave silo has the advantage of producing a 
very sweet silage if the corn is at all right, but has also the dis- 
advantage of drying out quickly when empty, with liability of 
collapsing. 

The cement block or monolith silo prrvbablv does not pro- 
duce quite so sweet a flavored silage as a wooden silo, but it is 
more permanent if well reinforced. And, so long as the cows do 
not object to the slightly modified flavor, why should man ? 

The acid from corn put up too green has a perceptible efl^ect 
on cement walls and foundations, but the amount generated in 
silage from mature com is negligible in effect. 

Effect of Silage on Milk. — ililk produced liy cows fed even 
heavily and continuously on mature corn silage wall not be less 
tastv or valuable than anv other and ^vill be better for children 



Fio. 77. 




Fig. 79. 

Fig. 77. — Silo, clay block, hollow wall, erected at the Agricultural Pchool Farm, 

Crookstoti, Minn. 

Fia. 78. — This home-made, plaster-lined silo cost little and gave perfect satisfacLion. 

(Woodland Dairy Farm.j 

FiQ. 79, — OctagoDal barn being built around a silo made by nailing 2£4'3 solidly 

together flatwiae in an eight-ijided form. (Owned by J, H. NiAon, Nevia. Minn.j 
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and infants for the reason that the cows are in better physical 
condition. If, however, the feed is excessively sour from being 
put into the silo too green, the milk will not have the rich, full 
aroma that it ordinarily possesses. Such silage should be fed 
in lessened amounts with more hay. 

Cows' teeth ^vill not be affected by silage if it has been made 
from even reasonably mature corn and fed in conjunction with 
diw hay or corn fodder. 

Telling a cow's age by the number of rings on the base of 
her horns is unreliable. Well-fed cows show little or n(nie 
of these. These waves or rings are caused by a lowered plane of 
nutrition probably due tO' a lack of anti-scorbutic vitamine. 
Growing children reveal past illness by weak linesi in their teeth 
and adults by thin places in finger and toe nails. The rings at 
the base of cows' horns are the result of poor health, not age. 

Weed seeds present in hay or grain fed to cows are passed 
unchanged, unless it be that they grow a little better after the 
ti-eatment,^ but seeds of all kinds except mature clover and 
alfalfa are practically all destroyed l>y being put into a silo.* 

QUESTIONS 

1. At what season do rows naturaUy yield most milk? 

2. At tliat season what are the conditions as to (a) feed supply, (b) 

succulence of feed, (c) temperature, (d) proportion nutrients in the 
feed ? 
.3. Why should cows lie made to freslien in the fall, as a general rule? 

4. Illustrate on tjie hoard how one cow may Ijy consuming 25 per cent 

more feed have 100 per cent more for milk formation. 

5. How may common hay be made more palatable? 

6. What is meant by succvilence? 

7. What is a feed nutrient? 

8. What is a ration? 

9. What is a balanced ration? 

10. What is meant by a maintenance ration? 

11. As the fat per cent increases in milk how do the protein and carbohy- 

drates vary? 

12. What is the particular value or use of protein in feed? Of carbohy- 

drates? Of fat? 

'Beach, C. L. Vermont Bui, Xo. 138 ; Oswald, W. L. Minn, work in 
progress. 

nVashburn, R, M. Vermont Bui. No. 170, 



CHAPTER XXIV 

CALF RAISING 

Xati'he'.s pystciii in the iiiattrr of calf raising is apparently 
that the calf sliouhl he horn in tlie spring time; should suckle 
its dam until six or eight mcmths old; and during this lime 
gi'adually work ontii' grass and di'v feed. This, jiowever, is en- 
tii'cK' too extra\'agant fur the jn'cscjit cundil nuis (it lilc i)i fhi' 
dairy sections of the country. By this system the mviier of 
the cow realizes an income on his investment erpial only to thr' 
value of the calf at the end of the year. 

Furthermore, cows as now developed for dairying will pro- 
duce from two to ten times as much milk as needed hy the calf 
and the value of l)utter fat <jn the market is too high tn "warrant 
its being fed in large amounts fur a long time to calves. 

Under the cheap land and scarce labor conditions, where 
heef husbandry is-prec.'minently the form of livestock found most 
pi'iifitable, the system of raising the calves u])on their dams is 
unquestionably correct. Under opposite conditions, namely, 
high-priced land and more abundant labor, it is unprofitable 
indeed to p>crmit the calf to consume whole milk for a period 
longer than is really necessary to get it well started. The general 
livestock and grain farms of the country will therefore present 
problems varying all the Avay from one extreme to tlie other. 

Veal calves are often produced in order to obviate the neces- 
sity of milking for a period of six to eight weeks during the 
growth of the calf. While this system has the advantages of 
slightly lessening the labor on the fami, the disadvantages are 
apparent when the calf is removed. Xot alone has the calf been 
consuming 30-cent butter fat and converting it into 10-cent veal, 
but there is in nearly all cases a decided falling off in the amount 
of milk which the mother Avill give after the removal of the calf. 

Cows care very little indeed for their calves at the time of 
birth, but their affection increases rapidly as they are p>ermitted 
to clean them off and especially when the little things suckle a few 
248 
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times. So intense does the mother love Ijeconie dnring the 
period of veal making, that at the end of six or eight weeks, when 
the calf is finally removed, the mother not infrequently will 
hunt for her ealf, l>aA\'l ahout and hold up her milk nnlil going 
nearly or quite dry. If the cow is later to lie milked it Avill be 
found a decided detriment to allow the calf so long a period 
■with its mother. 

Occasionally a cow that is hard to milk or otherwise dis- 
agreealjle, may he turned over to calves and suckled hy them, 
one after another, and thus be made to return good value during 
a period of stress. 

The Importance of Raising Calves. — ^fany times the ques- 
tion has been raised whether it were preferalile for individual 
dairy farmers to raise their own calves or to buy " springers " 
when fresh cows are needed. Oljvirnisly someone must raise 
calves if the number of cows is to be maintained. The economy 
of the practice of dairymen living near cities, producing milk 
for market use, in purchasing cows as needed and making no 
attempts at raising young stock will not be questioned. Farmers, 
on the other hand, who keep a limited number of cows and who 
have large quantities of hay and com fodder for consumption 
should by all means raise their own young stock rather than to 
trust to the market. It is common obsen^ation, too, that the 
specialized dairymen near the cities arc better judges of cows 
than are most fanners, and that where possible it is desirable that 
the Ix'st of the city dairy cows be bred and that the young stock be 
raised on the farm farther Ijack from the cities. Certain it is that 
if improvement is to be made in the class of cows kept, calves 
must be reared from the best individual cows. 

Fall calves have the advantage over those Ijorn in the sjn-ing. 
During the first few weeks of the calf's life he lives almost 
wholly upon milk, whether there be blue grass or snowdrifts 
just outside the barn. As he matures, more feed, especially 
grain, is consumed. All this can take place in the winter as 
well as in the summer. The October or November calf will, by 
May, be old enough to make use of pasture and should be given 
a moderate amount of it. The autumn calf then reaches its 
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iirst period of dry feed v.-ithout milk wlien nearly or quite a 
year old. The ppriiip-drojiped calf, on tlie otlicr liand, eon- 
surnes its milk during the period of good pasture and at six or 
eight months of age, vrhen it would normall\' Ik; weaned from 
)iiiH<, finds itself ednfroiited with winter conditions wliile still 
tiMi voung to withstand thorn well. The calf dropped in the 
fall is usually as large and as valuable at a year old as the si)i-ing 
calf at a year and a half. The fanner finds nmre time to care for 
the enlf in A\-iiitr'i- than in smnmor. From the standjioint of the 
calf as well as tli:i1 id' the profitahleness of the cow, dairy calves 
.siKiuld he dropjicfl dnring tlie last three mruilhs of the year. 

Removing the Calf from the Mother — One mistake often 
made is in allowing tlie calf to remain too long with the motlier. 
She becomes attached to it and it becomes accustonif.'d to her, 
and objects to leaniing to drink from a pail. Experience 
teaches that it is l)est to renuive the calf as soon a.- it has been 
cleaned off, at any rate not allowing it to suekle more than once. 
When, tlic criAV is (nit rif the Ixix stall for water the calf shuuld be 
I'Cnan'ed withniit atlractinghcr attention, and jilaced in dr\- com- 
fortable quarters, out of hearing of its mother, if jiossible. When 
the cow returns to the stall and notices the ab,-:eiice of her babv 
the wise dairyman will lie on h;ind \vith a palatjdile rna-s of brim 
masli or steamed oat-, and re^irly to Ije sub.-fituted in tlie afFeetions 
of the cow for the little one that has been lost. This transfer of 
affection is easily accomplished at that time. 

Allow the Calf to Become Hungry. — If the calf has been 
permitted to .suekle once it will not usually he sufficiently 
hungTv at the end of twelve liours to learn easily how to drink. 
Xo harm whatever \vi\\ come to it if twenty-four hours elapse 
before its first meal after removal from the mother. When 
keenly hungry it will learn very readily. Trorn one to three 
lessons only are then needed to teacli the average calf the art 
of drinking from tlie pail. 

First Feeding. — The first milk drunk ],y the calf from the 
pail should be a poi-tion of its own mother's milk, sweet, warm, 
and clean, and not more than a quart in quantity. In teaching 
the calf to drink the feeder should rememl>er that the calf is a 



FIRST FEEDING 



251 



baljv and. cannot be anvthinir else until iiivcn time to stow. The 
ridicnluus struggles CKicasionally pictured iu teaching the calf to 
drink exliiMt only ignurani.'c on the part of the man. By first 
hacking the little fellow into a comer and then locking his neck 
between the legs of the feeder, as in a stanchion (Fig. 80), the 
pail may bo held in the left hand; the tips of the fingers on 
tlie right hand moistened with milk and inserted into the calf's 
mouth. At the taste of the milk the calf will commence to 
suck. Then slowly the head may be drawn downward until the 




Fig. so. — Inexpensive calf etancLion. (Courtesy Wisconsin Station.) 

milk is reached 



The calf then sucks the fingers, drawing the 



milk between them. When well started the fingers should be 
slowly withdrawn while the right thumb is held merely on the 
top of the ]iosc. To be sure, the calf's head may fly iip at an\ 
instant when the process will need to be rejieated. An intelli- 
gent calf, keenly hungry, will occasionally learn to drink with 
the first lesson and usually with the second. Almost never will 
the calf have to be shown more than three times before it will 
jiroceed to di'ink from the jiail unaided. 
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Later Feeding. — During the period of aljout three days, 
when the cow is yielding culostrnrn milk, portions of such should 
lie fed to the caif, the (pumlity naturally ^'arying with the size 
and strength of the calf. Xo hard and fast rule can be laid 
dijwn in this any more than in any otlier phase of dealing with 
live animals. It i^ a goijd laile to start out giving aliout one quart 
iiC milk ;it a ffodini;-. J)uriiig tlie first vvi'ck it is often wi-c 1(j 
ji'in] the I'alf three linif- a day, e-[ir-(-'i;illy if it is weakly and un- 




FlG. Sr— Tender but healthy 



Needs only good care and feed. 



[chle to oonsunif a large quantity. ^Vfter a week or ten days two 
feeds a day ^vill lie fitund quite as satisfactory as three. 

The milk fed rnu-t be sweet, warrn and from a clean fiail, 
and not too great in rjtiantity, otherwise digestive disturbances 
are liable to ofcur, re-'ultiiiL'' in diarrhea, loss of strength ami 
if not cber'keil soon, tlie ealf may eithi-r die otttright, I'lr be 
stuntpd so tliat many month- will be required ftir lii- rectivery. 

The quantity of milk A\-hir'h -bnidd l.e gi\-en the calf will 
after three or four da^'s lie not far from one pound per dav for 
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every eight or ten pounds that the calf weiiihs. A calf weigh- 
ing sixty pounds then would receive six to eight pounds ot milk 
per twenty-four hours, divided into two or three feedings. For 
this purpose measuring is suthciently accurate, considering a 
quart to weigh two pounds. The first milk given should be 
whole milk, first from its own mother and later from the herd, 
provided, however, such milk docs not carry more than Sy^ to 
4 per cent fat. Eich milk is not good for calves. It is liable 
to bring on diarrhea. This is particularly true of the thin, 
tender little calves often born iu Jersey and Guernsey herds. 
Where the herd milk is of Jersey or Guernsey cows it is prefer- 
able that a little sweet skim milk should be added to the whole 
milk, even from the start, sufficient to bring the fat content 
do^\m to at least 4 per cent, and preferably down to 3 per cent. 
On such milk the calf then may be fed, in quantity according 
to its weiglit, for two to three weeks, depending upon its strength. 
At the end of this period it is usually found possible to lessen 
the amount of whole milk used, and tO' increase the amount of 
skim milk used, keeping the total of the two the same, however, 
and thus withdrawing the whole milk largely from the ration. 
A period of at least a week shoiild be used in making the 
transition. A common error at this jioint is to feel that since 
skim milk is not as rich as whole milk a larger quantity should 
therefore be given. This is emphatically not true. The sub- 
stance wdthheld in skim milk feeding is fat and this cannot be 
replaced by feeding more of the skim milk which docs not 
contain fat. The quantity of skim milk fed per day should not 
be greater than would readily be consumed if the fat had been 
left in it, but the deficiency should be made up by substituting 
grain (Tigs. S3 and 83). 

The Fat Soluble A vitaminc, always so richly present in milk 
fat, is what puts the ''bloom" on the calf. Dairy calves need 
some whole milk until three' mo-nths old if best groni:h and de- 
"velopment are to be secured. A little whole milk, water, and 
grain will build better calves, than large quantities of skim milk. 
The dairy calf should gain from 1 to fiA pounds per day. 

The Grain. A portion of the cow's grain mixture, if rightly 
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made, will suffice for tlie calves. It should consist of corn, 
"ats or haidey, iiiiddliDi;.^ "V lino liraii, and oil nie;il. f'lilves 
will learn, e\-cn :ir twn weeks of ai;;e, to uiljl>]e of the mixture, 
and at three weeks will re<.nilarly consume considerahle quan- 
tities. Grain >liould thereafter he fed in quantities sufficifnt 
to keep the young animals growing thriftily. At no other 




Fig SZ — .■- 



inrhiorjH lor i H[^^^ ro prevent ttip strong from Btrftlint' the lood of the weaker 
and to pre\ent all from eurking one anoiher 




Fig. 83 — A ^roup of sldm-milk calves. Note thrifty condition. ''Courtesy of 
G. W, Gehidod.) 

time in the animal's life Avill so small a quantity of grain Ijc of 
such great henefit. 

Hay for Calves. — It i^ surprisine- to note how young calves 
will begin regi.ilarly to cot quantities of hay, provided it is 
tender and otherwise palatable. At three weeks of age they 
begin to eat a few straws at a time and increase until liberal 
quantities are reoailarly consumed. It is highlv to be recom- 
mended also that calves intended for dairy purpose be encour- 
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aged to eat bay as young and as freely as pussilile. By consum- 
ing hay thus freely less grain is neeessary for their raising, and 
they are likewise to a consideraljle extent developed while young 
in their capacity to handle roughage. The hay best adapted 
to the use of young calves is second cut clover, or, if tliis is not 
obtainable, then something approaching that as nearly as pos- 
sible in charai-ter. Second cut nicadijw hay ( I'owi'n ) is \X'ry goul 
indeed, because so tender and easily masticated. 

By rationally combining skim milk, ordinary grains and 
tender hay, calves are regularly raised on the best dairy farms 
at little exijcnse and made to be perfect beauties while young 
and valuable when older. 

Order of Feeding. — AVarna skim milk, free from excessive 
foam, is a highly nutritious feed for young animals of all kinds, 
but it is delicate and easily made imfit if fed in a dirty genn- 
laden f)iil) oi' if f*^'*! ji^'^t after or immediately before the calf 
has eaten silage. The acidity of the silage seems to sour the 
miUc before it can have time to digest. Calves so fed often 
stand for some time belching gas and showing signs of distress. 
A change in the order of feeding to grain, milk, hay and then 
silage has brought relief and decidedly improved the condition 
of the calves which had been so fed. 

Pasture for calves is of diudjtful value. AA'hile small 
amounts of grass will be consumed by the calf born in autumn 
or winter it should not be retjuired to consume large quantities 
or to depend very largely upon grass for its sustenance. The 
heat of an unshaded yard may easily undo the beneficial effects 
to t;o secured from the outside run and if the calves are forced 
to live out of doors during the latter ])ortion of the summer, 
when the grass is more or less tough and dry, and flies numer- 
ous, there will usually be a period of stagnation in growth when 
no advancement is made. Under such circumstances the calves 
would be much better off eating their few pounds of hay, a little 
grain, water, and skim milk if available, in the barn. Calves 
shraild gain three-fourths to one and one-half pounds per day 
when three to eight months old. 

Raising Calves Without Milk. — In regions which regu- 
larly ship whole milk to cities the question of how to raise the 
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calves witliout lioldinii; Lack so large a iiiumtity of milk is a 
vital one. To raise calves on uiilk \v(jrtli $1.75 a Imndred 
pounds makes liini a rather expensi\'e animal, wliile to raise no 
calves and to trust to the open market to replace the dairy is un- 
satisfactoi'v fr(jm the standpoint id' characler or efficiency of the 
aninial U) he secured and the likelihooil of introducing disease. 

For many years various concoctions have been tried and a 
few recommended as suhstitutes for milk in calf feeding. To 
make a long story short, the result of the many trials is that 
calves can he successfully reared upon a very small quantity of 
milk used in conjunction with an adequate amcjunt of mixed 
grains, hut that milk in some amount is practically essential. 
It is a settled jiractice in the milk-selling regions to withhold 
a small amount nf milk for the purpose of supplying cream for 
the tahle and s\\'eet milk for the calves. A quart id' whole milk 
i~ then dilnted with water and fed, care Ixdng taken that the 
gi'ain snpjily is auqjle and udajjtcd to the calt's age. 

Calf Meals. — Various compounds of cereals under a variety 
of names have for many years been advertised, a few for a 
century or more. Careful trials of the matter have proved that 
good calves may be raised on a very small amount of whole 
milk (00 to 90 jiounds) and a moderate amount of skim milk 
(.350 to -fOO pounds) by the u-e of a calf meal. A very satis- 
factory calf meal may be made, acconling to Lindsey, as follows : 

Ingri'iltrnts of Calf ileal 
22 jiiiunds yruuiiil oat (lako.-i 

10 puunds ground llaxseed meal 
~j Jiounds ground flour middlings 

11 pounds lintdy ground corn meal 
If:; ]iounds ])repured blood Hour 

1 :_, jiuund salt 
Cost, aljout 'A cents per pound. 

To uso this meal Avitli success essentially the following 
method should be folloAved : The calf should be removed from 
its mother and taught to drink in the mamier already described. 
At eight to twelve days of age sweet warm skim milk should be 
added to the calf'= rnea=, a little at a time and taking the place 
of the same quantity fif whole milk. The second day of change 
a little more skim and a little less whole milk is fed; thus the 
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change is made to cover a week or ten days. ]jy the time the 
milk fed is about half and half, skim and whole milk, a few 
ounces of the calf meal mixture should be stirred into the milk. 
This can best be done by making up the meal into a paste in cold 
water and then adding to the milk. The meal is gradually in- 
creased as the whole milk is decreased until when the calf is about 
tliree weeks old it is living on skim milk and calf meal. This diet 
of skim milk and meal gruel should continue until the calf is 
alKiut three months old, when milk may be entirely withheld. 

The calf will already have learned to eat tender hay and 
small amounts of ordinary grain so that by the time the calf is 
six months old the feeding of the calf meal may be stopped. 
From this time forward any thrifty calf will do well on tender 
hay, common grain mixtures and water. 

Whey for Calves. — In regions where cheese is largely made 
the problem of raising calves is one of successfully combining 
whey with grain in such fashion as to produce thrifty stock. In 
the jDrocess of cheese making pjractically all of the fat and casein 
is removed from the milk. The substances remaining are 
sugar, albumen, a very little casein and a little fat and ash. The 
total solid content of whey is nearly one-half that of whole milk 
and about two-thirds that of skim milk. One hundred pounds 
of whey ordinarily carries from Ji/o to pounds of solid feed, 
while skim milk has only about pounds. The problem of 
raising calves in cheese districts has been solved in very much 
the same way as in whole milk shipping regions, namely, the 
combination of a small amount of milk with a generous amount 
of calf meals and common grains. 

\Vliey fed clean and sweet is better than water, but if allowed 
to become contaminated in a dirty whey tank or barrel it may 
cause scours and be worse than no whey. Whey is worth most 
when mixed with grains and fed to swine. 

Sweet whey combined with a calf meal will sustain a calf 
at an early age, two to tliree months, and may be continued until 
the calf is six or nine months old with profit. 

Calf Scours. — The most common form of calf scours is 
caused by any sort of interference with the process of digestion. 
In many places the most frecjuent cause is over-feeding on milk 
17 
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\\'Li</li i:^ iieitlier sweot jjiji- ,s(jiir, Imt in that ihiiijj<-i'oud luill- 
cliaiiged couditioii. In udditiun to thi- many laiiiier.-i Lave 
been guilty of feeding tender young cah-c- ont of pails so dirty 
as to be aljsohitely unlit to beai- feed to any animal. Tlie genus 
of decomposition growing continually in tin; C)'e\'i<;es, and on 
the side, are distributed through the fresh milk supply and in- 
troduced into the calf, wljci-e tliey continue to i;row and cause 
\'arious sorts of evil conditions. \\'or-e e\'en than this is the 
practice of pouring the milk into a tub or half jjarrd in the 
vard, permittijig the calves in the yard ti;) jam tlic'ir way in and 
drink at will. The strongest sccur(; tfjo inudi ujid the weakest 
not enough, and all get dirty stuff and suffer. 

d'or many V'cars fanners have Innl difficulty in rai.-;in;i; calves 
on skim milk as it ha.i been returned from the creamery. This 
fact ha,•^ been one of the reasons v\'hy the introducing of hand 
separators has been so rajud and tliorough within the pjast ten 
yea)-,-. With the strict enforcement of the ]av\' requiring tlie 
jjastc'urization of skim milk to prevent the spread inii' of tuber- 
culosis it was found that ver^' goofl calves imh-(-d could be raised 
on the milk returned from the creamery. A few who have had 
trying experiences with skim milk from the crcamc-ry have 
.settled upon the practice of permitting the mill: to become thor- 
oughly sour bef(jre feeding it to the calves. Thus, " clab- 
berred '" -our uiilk has been siu-ff.ssfully fed to even young 
calves and to the certain knowledge of the Av'riter produce fine, 
thrifty stwk. This shottld not be stirprisinL''. however, when 
we remember how many thotisand litunan infant- are now being 
reared upon buttermilk, begdnning even at the age of two weeks 
or less and continuing until six to einlit rnrintbs of age. Cer- 
tain it is that milk fed to a calf should be either thoroughly 
sweet or thorottglily soui' and in the 'same condition e\-er\- time. 
See Chapter XXII for di-cussion fif treatment of scours. 

Blood meal ha- bc-en found higfily beneficial in con-er-tinL'' 
digestive disturbance in calve=. A tablespoonful of blood flour, 
mix(-(l witli a snudl quantitv of milk, ff-d to a calf with diarrliea 
acts as a cori'eftive in su^h disturbance- and is a highly nutri- 
tious feed as well. 

Raw eggs ai-e exee]]ei]t feed for a \-oung ealf which has 
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started to .•^cull^ Irnin some ll'mieutation o[ tlie milk it has 
drunk. Eggs du nut ferment as does milk becanse they contain 
no sngur. While egas spoil readily enough, the genn of egg 
decom[M:isition is not the same as th<)se genus tliat infest the in- 
testines nf c-ah'es ; tlnis cliiis a re (if ten a safe snhstitnte for part or 
all of the milk fur a few meals for calves suffering from scours. 

Bone meal is f.nuid tulie ap<KMl suli-tauee to mix with salt for 
ycaing i-attle. Some tei-ils ai'e ilehcient in the lione-forming ele- 
ments. Ihis jKissihlo di.'hcietii-y can he insured against hy the 
leeiliiii;' ..'f a very moderate amuuut nf hune iiK/al. 

It has licen shijwu experimentally that an addition of ash 
to the ratii.in of orijwing animals increases the size and tlie 
strength of the Ijone. ,Vn exeess over absolute needs does no 
harm e\'en if continued through the whole growing period. 

Water should be available to growing stock at all times 
or at least be made available at least three times a day. 

Young Calves Need Rest. — The size of calf pens need 
not Ite greater than X ■'^ ft'Ct in whi(di not to exceed three calves 
should be kej)t. Individual jjens only about 4 X i leet in size 
are preferable f(u- very young calves, especially those of tlie Jersey 
and Guernsey breeds. A young calf is an infant and retpiires 
much rest. If placed in a pen where there are several older 
calves he is jostled about ui]til thoroughly fatigued. Young 
ralves duing A'cry poorly under such conditions often pick up 
rapidly when ]ilac(.-d in snniU individual pens. 

The floor oi calf pens should be of some water-tight mate- 
rial Avhieh Avill not conditct heat readily. A cement floor is 
most easily cleaned, yet it is exceedingly hard on the young 
c-alf, as it liecomes wet so quickly. It may Ije cold unless very 
heavily bedded or insulated as described in Chapter XXI. 
Tender cow-babies should not be compelled to lie where their 
.soft warm stomachs may be chilled. This often causes diar- 
rhea which results in increased cost in raising the calf and 
produces an animal of less value. If a cement floor is used 
it should Ije overlaid with plank, corkdndck or creosoted blocks, 
or should be insulated the same as that part of the general 
stable floor upon which the cows must stand and lie. 

Good light, and free circulation of air are so desirable in 
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the calf pen that bams being eunstructed should take this class 
of needs well into account and locate the " childi'eii's " room on 
the southeast or southwest C(jrner of the barn. 

Sucking. — Practically all calves, if permitted, ^\ill, when 
through drinking their rnilk, turn and suckli^ the othei- calves 
present. The practice should not be permitted for the good 
of either calf. Heifer calves thus suckled will in a few months 
develop the udder abnormally on th( side usually massaged 
bv the p)Mi-e-s. I'oorly formed udders in mature cows are 
occasionally traceable to carelessness in this regard on the part 
of the manager. Calves freqiu.-ntly, too, foiTa the habit of 
ciinsuming the uniie fi'oni a neighliur calf, wliii'h pi-arfioe is very 
detrimental to both. This is one reason why it is so highly 
advisable to lock the calves in a stancliion before feeding and 
compel them to remain there until the imptdse to nur.-e has 
left them ( kig. ^- )■ Ruh bran nii tlic iiu-c alter di'iiikiiig. 

Open vs. Sucking Pails for Calves. — The theory is often 
expounded that calves will do much better if compelled to take 
more time in the drinking of their milk. To this end various 
devices resembling cows' udders with a single teat below have 
been put upon the market. A test of the value of slow versus 
fast drinking has recently lieen made Avitli the evidence favor- 
ing the slow consumption of the milk. Kai'lier tests arid prac- 
tice in general do not show sufficient difference in the two 
methods to wari-ant the extra cost of the instrument used and 
the extra laljor in keeping it clean. Briefly, then, if the milk 
is in goiid condition and fed in proper amounts and in the 
right ordei-, the rate of consumption of the milk wdll be found 
a very minor matter. 

Dehorning with Caustic. — Calves at birth have no bonis. 
The organ develops first on the skin as a button, loose from the 
skull, later attaches to the skull proper. A horn mav be killed 
A\-hile still a mere lump in the .skin with caustic potash. The 
hair shiiuld lie c]ipp(-d away carefully around the sjjot to h<- 
treated; the skin thoroughly moistened and ridjbed soft. A 
stick of caustic potash may then be touched carefully to Avater 
and rubbed into the skin over the embryo hrim. Care should 
be taken that there is not so much water present as to run 
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doM-n the side of the face. This will hurn off the hair and 
cause sores. 'When the scab over the horn falls off a second 
application will usually be found sufficient to entirely prevent 
the growth of the horn. iJehorning with caustic should be done 
when the calf is but two to three days old. 

Age to Separate Calves.^ AV(..ll fed Jersey and Guernsey 
calves have been known to breed at 90 to 100 days of age. IIol- 
steins and Ayrshires reach this stage of development at from 
KJO to 120 days. Bull calves reach a similar stage of develop- 
ment at four to five months of age. The dairyman of foresight 
then will separate the sexes before liann occurs. 

Condition of Dairy Calves. — While the consiunption of 
milk containing a liberal quantity of fat will cause the calves 
to become fat enough for good veal at six to eight weeks of age, 
it is difficult indeed to fatten calves on skim milk and grain. 
More liberal feeding up to the limit of their ability to consume, 
results more in a rapid gTowth than in fattening. Further- 
more, for dairy purposes there is no need that the calves be 
fattened, and there is danger associated ^vitb the condition. 
Calves fell hn) much grain, especially corn, are in danger of form- 
ing the fattening habit, which may detract from their value as 
dairy cows later, and if continued until the breeding age, the fat 
condition is very liable indeed to cause sterility, or inability to 
breed. The consumption of more hay and less grain in the 
growing heifer tends to produce an efficient dairy worker in 
after-life, as well as working towai'ds economy in the raising (jf 
the animal. Grain should be fed in amount sufficient only to 
keep the animal in fair flesh and growing continually. 

The influence of early feeding on the size of the mature cow 
has long been suspected. Best experimental evidence has been 
furnished by the University of Missouri in which it is clearly 
sho^vn that if a cow is to attain her gTeatest stature she should 
be liberally fed while young (Fig. 8-1"). In fact those cows 
that receive very liberal rations during their early growing 
period nc>t only reach their growth at an earlier age but attain 
to a greater size tlian those which have been more scantily fed 
during the iirst two and a half years of their lives. Whether 
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heavier cows are desiraljle is auotLfr qnostion. The practice 
id our best hrecders now is t/* crowil tlu' yoiirifr stock with an 
al)nndanco of sin'cnlcnt roii,t;h;i^c, aildinn- only as unii-li i^'rain 
as is necessary to kcc]i tliein in uund cunilit imi. Jt is al^u shown 
that witli strnnii' dairy cows fat laid on in the early mouths 
rapidly disapjiears upon coniinencernent (jf lactation. 




Fig. 84 —a thrifty Holatcin I.eifer, developc-d by liljr;ral feeding. 

This must not be construed as advoc-atinir over-fatness in 
young- st(V'k, for such would likely imjtaii- tla-ir lu-ecdim^ quali- 
ties. Dairy young stoc-k does not, however, require beius- kept 
so thin in flesh as has been recommended and practiced bv many. 

The age to breed the dairy heifer ^ill depend somewhat 
upon the development of the particular Iteifer in question. If 
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the iiiJividiuil is well i;i'i.)\vn and lias a teudeii('\' to lay on 
fat she should bo hred at an earlier age than one not so well 
grown and showing less tendency to flesh formation. The 
well developed Jersey should he bred to drop her first calf 
when she is iK)t more than twenty-six months of age, and better 
twenty-f(jur rather than twenty-eight months, while the heifer 
of retarded growth should he given two or four months more 
time in which to reach the size established for the breed, or 
twenty-six to thirty mouths. The ai)n should be to put the 
young animals off the boarder and onto the working list at as 
early an age as their physical development will pemiit without 
doing permanent harm. If bred too young the energies of the 
heifer are di\'erted to the de^•elopnlent of the fcetus and later to 
milk yielding, with the result of retarding growth, sometimes 
amounting to actual stunting. 

The development of the dairy bull is not essentially differ- 
ent from that of the dairy heifer except that a little more grain 
and a little less of the bulky feeds may be fed. Over-fatness, 
however, is to be avoided as being, first, an unnecessary and 
expensive condition, and second, endangering the breeding 
power of the animal. Hay and skim milk may form the major 
portion of the ration, with grain fed as a conditioner. A large 
paunch is not desiralile on the breeding sire, however, and may 
be avoided by feeding less roughage and more grain. 

Pasture Necessary for Young Stock. — Although the tender 
calf needs the protection of the stable more than the invigorat- 
ins effects of pasture, the vearlinc: should certainlv be forced to 
live upon pasture. Xot only can young stock of this age 
make good use of cheap range, but if they are to develop hardi- 
hood, good health ainl vitality, they should be given ample pas- 
ture. One disadvantage found in the soiling system of cow feed- 
ing is that it docs not provide means whereby the growing heifer 
can get the exercise essential to strength at maturity. 

Cost of Raising Calves. — This question has been studied in 
several states. By Trucmaii of Connecticut, the cost is fixed at 
about $66 for a two year old. From records kept for 117 calves 
in Wisconsin, Bennet and Cooper conclude as follows : 
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Cost nf Raising Dairy IJeifrrs in Wisconsin 

Co3t to 1 yr. Coflt to 2 yra. 

Initial rust, uf calf $ 7.04 $ 7.04 

Feed 24.67 40.8.3 

Labor 4.4.5 7.81 

Interest, insurance, uiikeep, etc .... I'l.'-Ui ]'-i.l'-i 

<';ro8e cost .$4.3..'52 $09.41 

Credit for manure 3.00 8.00 

Net cost .$39.52 $01.41 

TLr cij.st (111 aiiv i;i\-cii 1':irm will Viwy with tin.' (/licapiicss of 
jia.stui-a,iie, value, nf hay on tho farm and co-t of lahor, whether 
done ]>y a hiyli-jirieed hired man or hy a ehild in the home. 

QTESTIOXS 

1. Is "nature's way'' of raising calves sufficiently economical for present 

condition.5? Why not? 

2. I'igurc the value of the milk consumed by tlie next \"eal calf produced 

on your farm. W'liat co>t.~ liavc you oli^cr\cd? 

3. How sliould calves Ije raised'.' 

4. ^Miy is a fall calf usually suyierior to a spring calf? 
o. Tell how to steal the calf from its mother. 

6. How should the calf be handled during the first 24 Injurs after removal ' 

7. Tell how to teach a young calf to drink. 

5. Tell how to feed the calf from time of teaching to drink until three 

months old. 
9. How fast should a calf gain in weight from one week to one month? 
From one month to three months? 

10. How young will calves eat hay? 

11. In what order slmuld calves be fed? 

12. Ho\^' siiould pasture be i.rscd for calves? 

13. How may calves be raised wifli use of the least possilile amount of 

milk? 

14. \\'liat is the value of whey for calves? 

1.5. \\'liat are tlie chief causes of scouring in calves? 

16. How may calf scours be treated? 

17. How and why is bone meal uscl for young cattle? 

18. How may sucking often he stopped? 

19. Tell how to dehorn a calf. 

20. \Miat influence has liberal feeding while young on size at maturity? 

21. At what age should heifer calves of the dairy breeds be bred? 

22. Tell how to develop the dairy-bred bull calf. 

23. To what class of young stock is pasture essential? 

24. About what does it cost to raise a lieifer from birth to two years of age? 
2.5. How may the actual cost on any particular farm vary? 
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CHAPTER XXV 
CLEAN MILK PRODUCTION AND HANDLING 

SixcE cow's milk is such an exceedingly important item in 
our jjresent system of living and since the true value of the 
milk hinges so largely upon its cleanliness, it is highly impor- 
tant that the essentials of clean milk production be under- 
stood by milk producers. 

The cows should not only he healthy and in good physical 
condition, but also sufficiently clean to permit of milking with- 
out the hea^Tv' contamination so often following that process. 
To this end, the barnyards need be kept sufficiently clean and 
dry as to enable coavs to walk freely without becoming dirty or, 
in other words, milk should not be permitted to be sold where 
bad conditions cannot be rectified fFig. 85). The ordinary 
drinking ponds found in the cow pastures in so many pjarts 
of the country are sources of contamination. The cows wade 
in to drink, then defile the water until soon the whole is a 
fertile medium for the gxowth of many forms of slime and 
bacteria. The slimy stuff dries on the cows and is chaffed 
off into the pail at milking time. In dairy cow pastures such 
drinking ponds should be fenced and provided with a tank out 
of which water may be got without its becoming polluted. 

The milkers have been shown to be another fruitful source 
of contamination where care is not exercised in keeping the 
hands clean during milking. The milker's clothing is also an 
item in this connection. If dusty, contamination is practically 
sure to follow. The ordinary dirt on the milker's overalls, 
while not at all desirable, is not necessarily a source of contam- 
ination. White suits are nice if kept clean, but expensive. 
Ordinary blue or khaki overalls may be kept just as sanitary as 
white ones and show dirt much less. The milking should be 
done with dry hands. AVet handed milking is a filthy liabit and 
entirely unnecessary. 

267 
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Milking stools made of metal and so simply constructed 
that they may Ije readily washed are of some aid in the produc- 
tiiiu of the highest class milk. Xaturally some of the etl'ects of 
hand washing and udder cleaning will be lost if the milker is 
comjjelled to seize a dirty stool just before starting to milk. 
Thnngli this is a minor item it nevertheless is one of the points t(^ 
be iiliservcd in the process of producing the liighest class milk. 

The pails used are another factor. The ordinary open top 
milk pail seems to have been desigued to catcli all the dirt pus- 
sible. A pail 12 inches in diameter will have 113 square 




FlQ. 85. — A well-lighted dairy bam. Note that top sash of windows fall inward to aid 
in ventilation. Owned by H. P. Hood and Sons, Boston. (Courtesy of James ^^g. Co. > 

inches of dirt-catching sirrface, whereas one with half the open- 
ing will have only a quarter as much exposed area. Then 
again, if this open piortion is raised to an angle shown in the 
accompanying illustration (Tig. 80), a much smaller dirt- 
catching area will be presented. There are many so-called 
sanitary milk pails on the market. Many are reasonably good, 
some are ridiculous. The construction of the pail within is 
quite as important as the closing of a part of the top. All seams 
should have been flushed full of solder, making it possible to 
clean them, or better the jiail should be made of pressed tin. 
Every raw edge furni.shcs lodgement for dirt, which means ft>od 
and home for putrefactive bacteria. 

The sterilization of pails and cans used about the dairy 
is essential in the production of milk wliich is to have good 
keeping qualities. In order to sterilize, boiling water or live 



STRAINERS 



269 



steam is necessary, preferably the latter. This may bo useil 
by inverting the vessel over the steam jet or by placing the article 
to be sterilized in an oven which is nearly steam tight. There 
are on the market immense autoclaves for this purpose, but they 
are not essential to success. A concrete or even wooden box built 
at very nominal expense will serve nearly if not quite as well, 
ft is desirable that such sterilizer Ijoxes be provided with a 
diX)r on either side so that the freshly washed dairy tools may 
be put into the sterilizer from the wash room side and remr)ved 
from the milk bottlino: side of the room. 





Yj(^ ^fj — Milk pails. No. 1 is the common oprn mouth kind. Some are too high and 
sharp for comfort in milking. That on either end of the lower row is a ^■er^■ good pail. 

Strainers are at best a crude attempt to undo something 
which should not have been necessary. Strainers as ordinarily 
made cause the hairs, chaff and other coarse dirt to ]je washed 
thoroughly as each successive pail is poured over them. The 
best sort of strainer is a broad one consisting of a layer of 
absorlient cotton between two sheets of clean cheese cloth. 

A clean bam is a material aid in the production of clean 
milk (Figs. 87, 88 and 89). Eight here, however, distinction 
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iicf'd.^ to lie made lietweeii ajipai'ent and real dii'tiiiess. iJacleria 
caiiriot rise fVdin a moist or wet floor, ueitlic)- will tliey long 
I'eiriain floating in a damp atmosphere. Therefoi-e, if a stable 
floor is not so dirty as to allow pieces of filth to he jiicked up hy 
tlie cow and carried to tlie pail, a florir which is apparently very 
dirty, hut moist, may he of less conse<]uenco than a thoroughly 




A"- 

Fig. hi. — Tjpiral and inexpensive Tvell-made Southern row stable. Xol*" the open 
r^irn erib con.^tnaetion of .south side 'left) and ventilation loft at right. C'v. n'd by Mr. 
\"an D^ ke, Hope, .\rkan.sas. tPhotographed bj' author. j 

di-y anil apparently cleaner condition. Fine, dry dust adheres 
to the hair of the cow as she lies in her bed and is with difficulty 
removed hy hand or hrnjsh before milking. A stable atmos- 
phere filled Avith dust from old hay is Itad. 

Flies are filthy things at best. They breed in the manure 
and carrv portions of it on thf'ir bodies wherever they go. A 
flv swirnmino- in milk or hdng in a strainer soon becomes 
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waslied fairly clean. The germs witk wlndi it Avas more or 
less covered become dissolved free from the dirt and dissemi- 
nated throughout the entire mass of milk. Flies may be pre- 
vented aronnd the stable and country home to some extent by 
careful removal of barnyard manure and other waste. At- 
tempts are also being made to kill the larva or maggot in the 
manure heap l.iy spi-inkling over it powdered borax, also by coii- 




FlQ '^H. — Stable, cows facing outward. Note method of building in the blocks for the 
cowB to stand on. (Courtesy James ^lig. Co. J 

structing cement pits over which the manure is laid on slats. 
The larva.' fall through and are killed in the kerosene water 
below. After flies have reached the adult form some may be 
caught by means of various fly traps. About the stable and 
back door of the kitchen and like places more effective exter- 
mination of flies can probably be brought about by poisoning, 
one of the best means known to the writer being skim milk into 
\\'hich fonnaldehvde has been stirred at the rate of three tea- 
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spoonfuls to each jiint of milk. The greatest aid of all toward 
a flyless farm is the removal of manure daily to the field. This 
is impracticahle umler many circumstances, Init the knowledge of 
the facts should lead to efforts in that direction. 

Pure water is highly desirable. This is particularly so if 
the cows are permitted to wade into the water to drink. Tt is 
quite as much the contamination of the udder and teats of the 
cow as the drinking of liad water which causes inferiority in 
the milk produced. T'lean water for the cow is necessary to 
the production of the best flavored milk. 




Fig. 89. — Inexpensive yet clean cow house. Note liberal use of whitewash. Owned by 
F. Gruenhagen, Brainerd, Minn. (Photographed by author.; 

Quick thorough cooling is the second most important sin- 
gle item in the production of milk which shall stay sweet 
(Fig. 90 J. Keeping the dirt out is of first importance. Vari- 
ous sorts of coolers have been devised, many having merit. 
AVhere abundance of flowing cold water is obtainable a cooler of 
the form shown in figaire 113 is desired, but where flowing 
water is not at hand one of the type shoT,\'n in figure 114, which 
Avhen filled with water will admit also a chunk of ice, is desir- 
able. Either of these forms ^vill do good work when the water 
is sufficiently cold and the milk is not forced over too rapidly. 
It is naturally important that there be no blowing of dust 
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against this surface diiriiig cooling, otherwise precautions tal:en 
during milking may be largely nullitied. 

Cold water tanks of some form are necessary on practically 
all milk-producing farms. The efficiency of cold water over 
air of the same temperature as cooling agent can hardly be over- 
estimated. \ cold water tank will be found necessary during 
the summer and even all winter in some sections. The ideal tank 
would be one made of cement placed low in the milk room, thus 
obviating the necessity of lifting the cans high. If it is not 
possible to pump water through tliis tank for the stock, even 
gTeater efficiency in cooling may be got by placing in the tank- 
water a few chunks of ice. .V well insulated tank filled with 
water in which are floating several cakes of ice forms the most 
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PROGENY OF A 

SINGLE GERn 
N TWELVE HOURS 



Fig. 90. — Showing the effect of prompt cooling on the number of bacteria in milk. 

economical and efficient method known for keeping milk sweet. 
Shipping. — Much remains to be accomplished in the matter 
of shipping milk. Ko matter how much care has been liestowed 
during the milking process some dirt, which means some germs, 
is sure to find its way into the millc, though germs are held 
doAvn or prevented from growing by the cold temperature imme- 
diately given. They are present, however, to grow the moment 
the milk becomes warm enough and this point is reached at about 
[lO degrees. At 60 degrees the lactic acid genu grows rapidly. 
Cans of milk delivered to the railroad station and there allowed 
to stand in the sun very soon warm to such a point that the 
bacteria within commence growing rapidly. Insulating jackets 
are on the mai'ket which aid considerably, but these are 
18 
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somewliat expensive ami eiude after all. Shipping cans made 
vritli ddulilc walls ai'o also on tlie market, l";nt, Iteiny valuable, 
are liable to be lost. Tins naturally discourages the shipper 
who endeavors to do especially good work. Where possible it is 
highly desirable that the company jjurchasing the milk or the 
farmers in some co-operative arrangement provide a cold wait- 
ing ro(jni for the milk at the station and then that the trans- 
jiortatiiin r()nipan\' pri>\'i(Je well iced cars for the milk during 
transit. Duly by jiroviding these iinal arrangements can the 
efficient ^\ork di^ie earlier in the process l>e supj^orted and 
sound milk be delivered to the receiving companies in the cities. 

The New York Classes of Milk. — The city of New York 
established three grades of milk, as follows: 

(rrailr ".1" — For Infants and Cltihlren. — 1. Raw. — Ee- 
quiremfntf^. — Cows to be tuberculin tested and physically ex- 
amined, ililk not to contain more than 60,000 bacteria per 
c.c. when delivered (Fig. 90). Dairies to score not less than 
Tf), 2.5 on equipment and .50 on method. Delivered within 36 
hours. Buttled. Labeled " Grade A iLaw." 

-!. J'asli'tii-izi-d. — Cows physically exanrined. — ililk not to 
contain more than 30,000 bacteria per c.c. when delivered; not 
more than 2<J(J,O(J0 before pasteurized. Pasteurization to be 
done at 142 to 14.5 degrees Fahrenheit for 30 minutes. iJairies 
to score not less than 68 per cent, 25 on equipment and 43 
on method. Delivered 36 hours from jjroduction. Bottled. 
Labeled " Grade A Pasteurized." 

(Irade " B" for Adults. — 1. Cows to bo physically exam- 
ined. — Xot more than l,50i),000 bacteria per c.c, when pas- 
teurized, nor more than 1<JO,000 bacteria per c.c. when deliv- 
ered. I-'asteurized at 142 to 145 degrees — 30 minutes. Dairies 
to score not less than 55 per cent, 20 on equipment and 35 
on method. Delivered before 36 hours old fcream mav be 
72 hours old), ilay be delivered in bottles, or cans, labeled 
" Gi'adc li Pasteurized." 

(j'nidr " C " — For Cooling and Maniifacturinfj. — 1. Cows 
phjsically examined. — Bacteria not more than 1,500,000 per 
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c.c. when pasteurized, nor more than 300,000 per cc. when de- 
livered. To be pasteurized at 145 degrees for '.'>() iniiiutes. 
Dairies to seore 40 points. Delivery in 48 hours after pas- 
teurization. Shall he delivered in cans. Lal)elod " (Jrailc (J 
(for cookinc: )." 

2. Coui'Jrthsrd Skimmed 21 ilk. — ''ans to he paiiile(l hhie, etc. 

Dairy Score Card. — The score card system of comparing 
the cleanliness of dairy harns and the methods of handling the 
product is of value not only for the direct purpose of com- 
parison hut to point out as well to the workers in the dairy 
where to look for trouble. 

Various score cards have been devisrvl, but (be oue tliat was 
developed by the Federal Dairv- Division and approved by 
the Official Dairy Instructors' Association has V)een most widely 
adopted. The score card from Kochester, Xew York, is typical 
of the one in most general use (see pp. 2T()-277). 

Material vs. Method. — "\ATiile the dairy score card has its 
uses it must not be judged that a high scoring stable will pro- 
duce high scoring milk, or that a low scoring stable necessar- 
ily means low scoring milk. There is no relationship between 
expensiveness of bam and quality of milk produced and very 
little between score fjid quality. This becomes true because the 
methods employed are so much more important than the material. 

A silk garment may be soiled and a cotton one the acme of 

cleanliness. 

QUESTIONS 

1. How may the pasture drinking pond affect the sanitary character of 

the milk produced? 

2. What points of cleanliness should the milker ohserve? 

3. What points about a milk pail are important in clean milk production? 

4. Distinguish between real and apparent dirtiness in stables. 

5. Where do flies breed? Name one good poison for them. 

6. What effect does the purity of water drunk by the cow have upon the 

quality of the milk produced ? 

7. What is the second most important point in the production of good 

milk? What is the first? 

8. IIow should milk or cream be kept cool? 

9. What precautions should be taken in shipping milk into the cities? 
10. Discuss the score card used for dairy barn and milk rooms. 
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Score Card for Dairies 

(Rochester Health Bureau, New York State Department of Health) 
[Indorsed by the Official Dairy Instructors' Aaaociation. Subject to revision at future 

meetings.] 

Owner or lessee of farm 

P. O. address County 

Total number of cows Number milking Gallons of milk produced daily 

Product is sold by producer in families, hotels, restaurants, stores, to dealer 

For milk supply of 

Permit No Date of inspection , 19 

Remarks: 



EQUIPMENT 



COW3 

Health 

Apparently in good 

health . . . _. 1 

* If tested with tubercu- 
lin within a year and 
no tuberculosis is 
found, or if tested 
within six months 
and all reacting ani- 
mals removed 5 

(If tested within a year 
and reacting animals are 
found and removed, 3.) 
Food (clean and whole- 
some) 

Water (clean and fresh)... 

stables 

Location of stable 

Well drained 1 

Free from contaminat- 
ing surroundings .... 1 
Construction of stable. . . . 
Ticht, sound floor and 
proper gutter 2 

Smooth, tight walls and 

ceiling 1 

Proper stall, tie, and 

rnanger 1 

Provi,sion for light: Four 
SQ. ft. of glass per cow 
fThreesq, ft., 3;2 3q. ft., 
2; 1 sq. ft., 1. Deduct 
for uneven distribu- 
tion.) 
Bedding 



SCORE 


METHOD 8 


SCORE 








Perfect 


Allowed 




Perfect' Allowed 


6 





1 COWS 






(Free from visible dirt.G.) 








.» 


STABLES 

Cleanliness of stables 


6 

5 

1 
2 




I 
1 

2 


Walls 1 

Ceilings and ledges ... 1 
Mangers and partitions! 
Windows 1 

Stable air at milking time . 
Freedom from dust. . . 3 
Freedom from odors. 2 

Cleanliness of bedding. . . 

Barnyard 

Clean 1 

Well drained 1 






Removal of manure daily 
to 50 feet from stable . . 


2 


4 




MILK ROOM OR MILK HOrSE 

CleanUness of milk room. 


1 
2 ' 


4 
1 




UTENSILS AND MILKING 

Care and cleanline.ss of 


8 


i 


Thoroughly washed . .2 
Sterilized in steam for 






rPlaced over steam jet, 
or scalded with boil- 
ing water, 2.) 





SCORE CARD FOR DAIRIES 
{Score Card for Dairies. — Continued) 
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EQUIPMENT 



Perfect 



Ventilation 

Provision for fresh air, 
coatrollable flue system 3 
(Windows hinged at 

bottom, 1..5; sliding 

windows, 1 ; other 

openings, 0.5.) 
Cubic feet of space per 

cow, 500 ft 3 

{Less than 500 ft,, 2; 

less than 400 ft., 1; 

less than 300 ft., 0.) 
Provision for controlling 

temperature 1 

UTENSILS 

Construction and condi- j 

tion of utensils 

Water for cleaning , 

{Clean, convenient, and i 
abundant.) 
Small-top milking pail. . . .1 

Alilk cooler i 

Clean milking suits | 

MILK ROOM OR MILK HOUSE 

Location: Free from con- j 
taminating surrouudingsj 

Construction of milk room 

Floor, walls and ceiling 1 

Light, ventilation, ' 

screens 1. 

Separate rooms for wash- I 
ing utensils and handling 
milk 

Facilities for steam 

(Hot water, 0.5.) 

Total 



40 



METHODS 



Protected from contami- 
nation 3 

Cleanliness of milking ... 

Clean, dry hands 3 

Udders washed and 

wiped 6 

(Udders cleaned with 
moiat cloth, 4 ; cleaned I 
with dry cloth or 
bruJih at least 15 min- i 
utes before milking, 1. J i 



HANDLING THE MILK 

Cleanliness of attendants 

in milk room 

iMilk removed immedi- 
ately from stable with- 
out pouring from pail . . 
Cooled immediately after 

milking each cow 

Cooled below 50^ F 

(51° to 55°, 4; 50° to 
60'^, 2.) 

Stored below 50° F 

(51° to 55°, 2; 56° to 
60°, 1.) 
Transportation below 

50° F 

(51° to 55°, 1.5: 5G° to 

60°, 1.) 
(If delivered twice a 
day, allow perfect 
score for storage and 
transportation.) 



Total . 



Perfect Allowed 



60 I 



♦ Alternate. If pasteurized by holding process according to the Sanitary Code, Chap. Ill, 
Reg. 12; score, 6. 
Equipment -1- Methods ^ Final Scora 

Note 1 — If any exceptionally filthy condition is found, particularly dirty utensils, tha 
total score may be further limited. 

Note 2^If the water is exposed to dangerous contamination, or there is evidence of the 
presence of a dangerous disease in animals or attendants, the score shall be 0. 

Inspector^ 



CHAPTER XXVI 

METHODS AND STANDARDS FOR THE PRODUCTION AND 
DISTRIBUTION OF CERTIFIED MILK* 

(Adopted by llie Ajij.rirari Assoriatioii of Medical Milk f'oinmia.siona, May 1 , 1912.) 

IFYGIEXE OK THE DAIIiV 

UniJer tlie Superyi-siun and Coutfol of Llie \'eLerlriarian. 

1. Pastures or Paddocks. — Pastures or paddocks to which 
the cows have ac(.-ess shall he free from marshes or stagiiant 
li(i()ls, crossed l>y no stream which might become dangerously 
contaminated, at sufficient distance from offensive conditions 
to suffer no had effects from them, and shall be free from plants 
which affect the milk deleteriously. 

2. Surroundings or Buildings. — The surroundings of all 
buildings shall be kefit clean and free from accumulations of 
dirt, i-ubbish, decayed vegetable or animal matter or animal 
waste, and the stable yard shall be well drained. 

3. Location of Buildings. — Buildings in which certified 
milk is produced and handled sliall be so loc-ated as to insure 
pro])er shelter and good drainage, and at sufficient distance 
from other buildings, dusty roads, cultivated and dusty fields, 
and all other possible sources of contamination ; pjrovided, in 
the case of unavoidable j.iroximity to dusty roads or fields, the 
exposed side shall be screened with cheesecloth. 

4. Construction of Stables. — The stables shall be con- 
structed so as to facilitate the prompt and easy removal of waste 
l>rodncts (Fig. HI). The flo(jrs and platforms sliall be made 
of cement I'lr other nonabsorbent material and the gutters of 
cement only. The floors shall be pro})erlv graded and ilrained, 
and the manure gutters shall lie from ("J to S inches deep and 
So jilaced in relation lo the platform that all manure will drop 
into them (Fig. 02). 

.5. The inside surface of the walls and all interior construc- 
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tion shall be smooth, with tight joints, and shall be capable of 
sheddinc: water. The ceiling shall be of smooth material and 
dust tight. All horizontal and slanting surfaces which might 
harbor dnst shall be avoided. 

6. Drinking and Feed Troughs. — Prinking troughs or 
basins shall be drained and cleaned each day, and feed and mix 
ing troughs shall be kept in a clean and sanitary condition. 




FlQ. Ql.^Well-finiahed dairy barn on farm of F. O. Lowden, Oregon, 111. (Courtesy 

James Mfg. Co.) 

7. Stanchions. — Stanchions, when used, shall be con- 
structed of iron pipes or hardwood, and throat latches shall be 
provided to prevent the cows from lying down between the 
time of cleaning and the time of milking. 

8, Ventilation. — The cow stables shall be provided with 
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adequate ventilation either by means of some ap])roved arti- 
ficial device, or by the substitution of cheesecloth for glass in 
the windows, each cow to bo provided with a minimum of 600 
cubic feet of air space. 

9. Windows. — A sufficient number of windows shall be 
installed and so distributed as to provide satisfactory light and 
a maximum of sunshine, 2 feet square of window area to each 




Fig. 92. — These cows keep themselvea clean by etepping forward to lie down in front 
ot the 2 X 4-inch stringer which holds the bedding in place. Note the broad shallow gutter, 
safe and easy to clean. (Owned by C. C. Graves, Maryville, Mo.} 



000 cubic feet of air space to represent the minimum. The 
coverings of such windoAvs shall be kept free from dust and dirt. 

10. Exclusion of Flies, Etc. — All necessarv^ measures should 
be taken to prevent the entrance of flies and other insects and 
rats and other vermin into all the buildings. 

11. Exclusion of Animals from the Herd Xo horses, 

hogs, dogs, or other animals or fowls shall be allowed to come in 
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contact with the certified herd, either in the stables or elsewhere. 

12. Bedding. — 2\o dusty or moldy hay, or straw, bedding 
from horse stalls, or other unclean animals shall be used for 
bedding the cows. Only bedding which is clean, dry, and 
absorbent may be used, preferably shavings or straw. 

13. Cleaning Stable and Disposal of Manure. — Soiled bed- 
ding and manure shall be removed at least twice daily, and the 
floors shall be swept and ke])t free from refuse. Such cleaning 
shall be done at least one hour before the milking timei 
.Manure, when removed, shall be drawn to the field or tem- 
porarily stoi-ed in containers so screened as to exclude flies, 
ilaimre shall not be even temporarily stored within 300 feet of 
the barn or dairy building (Fig. 93). 

14. Cleaning of Cows. — Each cow in the herd shall be 
jrroomed daily, and no manure, mud, or filth shall be allowed to 
remain upon her during milking; for cleaning, a vacuum 
apparatus is recommended. 

15. Clipping. — Long hairs shall be cli])ped from the udder 
and flanks of the cow and from the tail al)Ove the brush. The 
hair on the tail shall be cut so that the bnish may be well 
above the ground. 

16. Cleaning of Udders. — The udders and teats of the coav 
shall be cleaned before milking ; they shall be washed with a 
cloth and water, and dry wiped with another clean sterilized 
cloth — a separate cloth for drying each cow. 

17. Feeding. — All feedstuffs shall be kept in an apartment 
separate from and not directly communicating with the cow 
barn. They shall bo brought into the barn only immediately 
before feeding hour, which shall follow the milking. 

18. Only those feeds shall be used which consist of fresh, 
palatable, or nutritious materials, such as will not injure the 
health of the cows or unfavorably affect the taste or character of 
the milk. Any dirty or moldy feed or feed in a state of decom- 
position or putrefaction shall not be given. 

19. A well-balanced ration shall be used, and all changes of 
feed shall be made slowly. The first few feedings of grass^ 
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alfalfa, ensilage, green corn, or other green feeds sliall be given 
in small rations and increased gradually to full ration. 

20. Exercise. — All dairy cows shall be turned out for exer- 
cise at least two hours in each twenty-four in suitable weather. 
Exercise yards sliall be kejit free from manure and other filth. 

21. Washing of Hands. — Conveniently located facilities 
shall be jirovided for the milkers to wash tlieir hands before and 
during milking. 

22. The hands of the milkers shall be thoroughly washed 
with soap, water, and brush and carefully dried on a clean 
towel immediately before milking. The hands of the milkers 
shall 1)6 rinsed with clean water and carefully dried before 
milking each cow. The practice of moistening the hands with 
milk is forbidden. 

23. Milking Clothes. — Clean overalls, jumper, and cap 
shall be worn during milking. They shall be washed or steril- 
ized each day and used for no other purpose, and when not in 
use they shall be kept in a clean place, protected from dust 
and dirt. 

24. Things to be Avoided by Milkers. — While engaged 
about the dairy or in handling the milk employees shall not use 
tobacco nor intoxicating liquors. They shall keep their fingers 
away from their nose and mouth, and no milker shall permit 
his bands, fingers, lips, or tongaie to come in contact with 
milk intended for sale. 

25. During milking the milkers shall be careful not to touch 
anything but the clean top of the milking stool, tlie milk pail, 
and the cow's teats. 

2G. Milkers are forbidden to spit upon the walls or floors 
of stables, or upon the walls or floors of milk houses, or into 
the water used for cooling the milk or washing the utensils. 

27. Fore Milk. — The first streams from each teat shall be 
rejected, as this fore milk contains large numbers of bac- 
teria. Such milk shall be collected into a separate vessel and 
not milked onto the floors or into the gutters. The milking 
shall be done rapidly and quietly, and the cows shall be 
treated kindly. 

28. Milk and Calving Period. — Milk from all cows shall be 
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excluded for a period of -15 days before and 7 days after 
parturition. 

2',). Bloody and Stringy Milk. — If milk from any cow is 
bloody and stringy or of unnatural appearance, the milk from 
tliat cow shall be rejected and the cow isolated from the herd 
until the cause of such abnormal apearauce has been determined 
and removed, special attention being- given in the meantime to 
the feeding or to possible injuries. If dirt gets into the pail, 
the milk shall be discarded and the pail washed before it is used. 

;j(). Make-up of Herd. — Xo cows except those receiving the 
same suiiervision and care as the certified herd shall be kept in 
the same barn or brought in coiitact with them. 

31. Employees Other Than Milkers. — The requirements 
for milkers, relative to garments and ck'aning of hands, shall 
ajjply to all other ijersons handling the milk, and children unat- 
tended by adults shall not be allowed in tlie dairy nor in the 
stable during milking. 

3i'. Straining and Strainers. — Promptly after the rnilk is 
drawn it shall be removed fr(jm the stable to a clean room 
( Fig. 94 J, and then emptied from the milk ])ail to the can, being 
strained througli strainers made of a double layer of finely 
meshed cheesecloth or absorbent cotton thoroughly sterilized. 
Several strainers shall be prrwided foi' each milking in order 
that they rnay be fre(piently changed. 

?,:]. Dairy Building. — A dairy laiilding shall be provided 
which shall lie located at a distance from the stable and dwell- 
ing jirescribed Ijy the local commission, and there shall be no 
hog-pen, privy, or manui-e jiile at a higher hn'el or within -'iOtJ 
feet of it. 

34. The dairy building shall be kept clean and shall not 
!«:■ used for jturposes other than the handling and storing of 
milk and milk utensils IFigs. 95 and 119). It shall be pro- 
vided with light and ventilation, and tlie floors shall be graded 
and water-tight. 

35. The dairy building shall be well lighted and screened 
and drained through well-trapped pipes. Xo animals shall be 
allowed therein. Xo pjart of the dairy building shall be used 
for dwelling or lodging purposes, and the bottling room shall 
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be used for no other purpose than to provide a place for clean 
milk utensils and for handling the milk. During bottling this 
room shall be entered only by persons employed therein. The 
bottling room shall be kept scrujiuluusly clean and odorless. 

36. Temperature of Milk. — Proper cooling to reduce the 
temperature to forty -five degrees F. shall be used, and aerators 
shall be so situated that they can be protected from flies, 
dust, and odors. The milk shall be cooled immediately after 
being milked, and maintained at a temperature between thirty- 
five and forty-five degrees F. until delivered to the consumer. 







Fig. 94. — Elevation of certified milk house showing arrangement of milk epout through the 
wail from the weigh roominto the milk room. There is no door connectingthe two rooms. 

37. Sealing of Bottles. — Milk, after being cooled and bot- 
tled, shall be immediately sealed in a manner satisfactory to the 
commission, but such seal shall include a sterile hood which 
completely covers the lip of the bottle. 

38. Cleaning and Sterilizing of Bottles. — The dairy build- 
ing shall be provided with approved apparatus for the cleansing 
and sterilizing of all bottles and utensils used in milk pro- 
duction. All bottles and utensils shall be thoroughly cleaned 
by hot water and sal soda, or equally pure agent, rinsed until 
the cleaning water is thoroughly removed, then exposed to live 
steam or boiling water at least twenty minutes, and then kept 
inverted until used in a place free from dust and other contam- 
inating materials. 
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39. Utensils. — All utensils shall be so cnnstnictod as to be 
easily cleaned. The milk pail should preferably have an ellip- 
tical opening 5 by 7 inches in diameter. The cover of this 
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Fig, 95. — Plan of milk house f'onnected to, yet separated from, the eow barD, There 
IB no door between the weigh room ;fnd the milk room, (Adapted from the certihed milk 
plant of "The Arden Farms," St, Paul, I\Iinn.; 

pail should be so convex as to make the entire interior of the 
pail visible and accessible for cleaning. The pail shall be made 
of hea^'y seamless tin, and with seams which are flushed and 
made smooth by solder. Wooden pails, galvanized-iron pails, 
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or pails made of rough, porous uiaterials, are forbidden. All 
uteusils used in milking shall be kept in good repair. 

40. Water Supply. — The entire water supply shall be abso- 
lutely free fri^mi contamination, and be sutticient for all dairy 
jiurpo^es. It shall be protected against flo<jd or surface drainage, 
and shall be ci>nveiiiently situated in relation to the milk Iniu-^e. 

41. Privies, etc., in Relation to Water Supply. — Privies, 
pig-]]ens, manure piles, and all other possible soui'ces of con- 
tamination shall be so situated on the faiin as to render impos- 
sible the contamination of the water supply, and shall be so 
protected by use of screens and other measures as to prevent 
their becoming breeding grounds for flies. 

42. Toilet Rooms. — Toilet facilities for the milkers shall 
be provided and located outside of the stable or milk house. 
These toilets shall be properly screened, shall be kept clean, and 
shall be accessible to wash basins, water, nail brush, soap and 
towels, and the milkers shall be required to wash and dry their 
hands immediately after leaving the toilet room. 

tea:\'spoktation 

43. In transit the milk packages shall be kept free from 
dust and dirt. The wagon, trays, and crates shall be kept 
scrupulously clean. ISTo bottles shall be collected from houses 
in which communicable diseases prevail, unless a separate 
wagon is used and under conditions prescribed by the depart- 
ment of health and the medical milk commission. 

44. All certified milk shall reach the consumer within thirty 
hours after milking. 

VETEEIXAEY SUPERVISION OF THE HEED 

4.5. Tuberculin Test. — The herd shall be free from tubercu- 
losis, as shown by the pr(jper application of the tuberculin test. 
The test shall be applied in accordance with the rules and regu- 
lations of the United States Government, and all reactors sluill 
be removed immediately from the farm. 

40. Xo new animals shall be admitted to the herd without 
first having passed a satisfactory tuberculin test, made in accord- 
ance with the rules and regulations mentioned ; the tuberculin 
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to lie obtained and applied only by tlie official veteriuarian of 
tliu cuiiuui.ssii.iii. 

4:7. Immediately following the application of the tuberculin 
test to a herd for the purpose of eliminating tuberculous Ccittle, 
the eow stable and exercising yards shall be disinfected by the 
veterinar\- inspector in accordance Avith the rrdes and regula- 
tions (if the United States Government. 

48. A second tulierculin test shall follow each primary test 
after an interval of six months, and shall be applied in accord- 
ance with the rules and regulations mentioned. Thereafter, 
tuberculin tests shall be reapplied annually, but it is I'ecorn- 
monded that the retests be ajjplied semi-annually. 

49. Identification of Cows. — Each dairy cow in each of the 
certified herds shall be labeled or tagged with a number or mark 
wliieh will permanently identify her. 

50. Herd-book Record. — Each cow in the herd shall bo reg- 
istered in a herd book, which, register shall be accurately kept 
so that her entrance and departure from the herd and her tuber- 
culin testing can be identified. 

54. A copy of this herd-book record shall be kept in the 
hands of the veterinarian of the medical milk commission under 
which the dairy farm is operating, and the veterinarian shall be 
made responsible for the accuracy of this record. 

52. Dates of Tuberculin Tests.— The dates of the annual 
tulierculin tests shall 1)0 definitely arranged by the medical milk 
ciimmission, and all of the results of such tests shall be recorded 
liy the veterinarian and regularly rejioi'ted to the secretary of 
the medical milk commission issuing the certificate. 

5.3. The results of all tuliercnlin tests shall be kept on file l)y 
each medical milk commission, and a copv of all such tests 
shall be made available to the American dissociation of i\Iedical 
i\lilk Commissions for statistical purposes. 

54. The properly designated otficers of the American Asso- 
ciation of ]\rcdical Milk Conunissions should receive copies of 
reports of all of the annual, semi-annual, and other otficial 
tuberculin tests which are made and keep copies of the same on 
file and compile them annually for the use of the association. 
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55. Disposition of Cows Sick with Disease Other Than 
Tuberculosis. — Cows having rheimiatism, lencorrhea, inflam- 
mation of tlie litems, severe diavrhea, or disease of the ndder, 
or cows that from any other cause may be a menace to the 
herd shall be removed from the herd and placed in a biiilding 
separate from that which may be used for the isolation of cows 
with tuberculosis, luiless such building has been properly disin- 
fected since it was last used for this purpose. The milk from 
such cows shall not be used nor shall the cows be restored to the 
herd nntil permission has been given by the veterinary inspector 
after a careful physical examination. 

50. Notification of Veterinary Inspector. — In the event of 
the (X'currence of any of the diseases just described between the 
visits of the veterinary inspector, or if at any time a number of 
cows become sick at one time in such a way as to suggest the 
outbreak of a contagious disease or ])oisoning, it shall be the 
duty of the dairyman to withdraw such sickened cattle from the 
herd, to destroy their milk, and to notify the veterinary inspec- 
tor by telegraph or telephone immediately. 

57. Emaciated Cows. — Cows that are emaciated from 
chronic diseases or from any cause that in the opinion of the 
veterinary inspector may endanger the quality of the milk, shall 
be removed from the herd. 

BACTEEIOLOGICAL STAXDAEDS 

58. Bacterial Counts. — Certified milk shall contain less 
than 10,000 bacteria per cubic centimeter when delivered. In 
case a count exceeding 10,000 bacteria per cubic centimeter is 
foun<l, daily coiuits shall lie made, and if normal counts are not 
restored within ten days the certificate shall be suspended. 

59. Bacterial counts shall be made at least once a week. 
GO. Collection of Samples. — The samples to be examined 

shall be obtained from milk as offered for sale and shall be taken 
by a representative of the milk commission. The samples shall 
be received in the original packages, in properly iced containers, 
and they shall be so kept until examined, so as to limit as far as 
possible changes in their bacterial content. 

61. For the purpose of ascertaining the temperature, a 
19 
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separate original package sliall be used, and the temperature 
taken at the time of collecting the sample, using for the pur- 
pose a standardized thermometer graduated in the centigrade 
scale. ********* 

CHEMICAL STANDARDS AND METHODS 

The methods that must be followed in carrying out the 
chemical investigations essential to the protection of certified 
milks are so complicated that in order to keeip the fees of the 
chemist at a reasonable figure, there must be eliminated from 
the examination those procedures which, whilst they might be 
helpful and interesting, are in no sense necessary. 

For this reason the determination of the water, the total 
solids and the milk sugar is not required as a part of the 
routine examination. 

70. The chemical analysis shall be made by a competent 
chemist desig-nated by the medical milk commission. 

71. Method of Obtaining Samples. — The samples to be ex- 
amined by the chemist shall have been examined previously 
by the bacteriologist desigTiated by the medical milk commis- 
sion as to temperature, odor, taste, and bacterial content. 

72. Fat Standards. — The fat standard for certified milk 
shall be 4 per cent, with a permissible range of variation of 
from 3.5 to 4.5 per cent. 

73. The fat standard for certified cream shall be not less 
than IS per cent. 

74. If it is desired to sell higher fat-percentage milks or 
creams as certified milks or creams, the range of variation for 
such milks sliall be 0.5 per cent on either side of the advertised 
percentage and the range of variations for such creams shall be 2 
per cent on either side of the advertised percentage. 

75. The fat content of certified milks and creams shall be 

determined at least once each month. 

****** * * * 

87. Specific Gravity. — The specific gravity of certified milk 
shall range from 1.029 to 1.034. 

88. The specific gravity shall be determined at least each 
month. 
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CHAPTER XXVII 

THE FARM MILK HOUSE 

AxY farmer ■\vitli ten or more cows used for purposes of 
cream or milk production can ill att'ord to lie without some clean 
ami convenient place in winch to separate the milk and keep the 
cream. The separator must be lioused, prefei'ably in a place 
free from dust and away from i>dors. The cream-C(j(;iling tank 
which occasionally is found in the yard by the pump, protected 
from sun and dust by old boards or a door, \\'uuld last longer 
and preserve the cream better if inside a building. To keep the 
cream cool in summer and to prevent it from freezing in winter 
are both important. If we add ti:) these cuncrete advantages the 
further fact that far more pleasure and satisfaction can be got 
from work when performed in a more definite and sanitary way, 
we have ample reason to encourage the construction of modest 
dairy buildings. The cost will vary "with the reciuirements, from 
about seventy-five dollars up, but the interest on the investment 
may be many times made during the year through saving milk 
or cream which otherwise would lie damaged or even spoiled. 

EEQUIEEMEXTS 

Plan " A " for Ten to Twenty Cows. — Wliere a separator is 
turned by hand, milk fed out while fresh and cream sold from 
two to three times a week, a building need be only in by 10 feet 
in size and provided inside with a separator on a deep founda- 
tion with a well insulated tank for holding the cream in cold 
water and a small table on which to work. If it is desired with 
this to have a small gasoline engine the building should be made 
about two feet longer, or 10 by 12 feet, as shov.m in plan " A.'' 
It is pireferable that the engine be kept in an adjoining room. 

The cost of the material for this house will be approximately 
$00 and the laboi-, if done by a carpenter, about $.50, or a total 
of about $140. 

Plan " B " for Fifteen to Thirty Cows — ^^Tienever twenty 

293 
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or more cows are used in the dairy it is liiglily desirable indeed 
that iiinst, if not aU, of the work, such as cleaning separator and 
cans, he don(^ in the dairy house rather than in the kitchen. It is 
also very desirable that the well be located in conjunction with 
it. This will necessitate an engine for the running of the separa- 
tor and occasional pumping, an upright boiler, washing sink, 
pail I'acks, and a Babcock milk tester outfit. 

To use this quantity of equipment a milk house at least 10 
by IS feet will be needed and one 12 by 20 feet will be none too 
large for convenience. Plan " B " is designed to indicate size and 
arrangement of building for ])lant of this size. If the boiler or 
water heater is not installed the space occupied by the boiler 
and fuel bin may very conveniently be used as a work bench. 

The material will cost about $1."')0 and the labor about $100 
more, making a total cost of aboiit $2."'>0. 

Plan " C " for Twenty-five to Fifty Cows with Ice House 
Attached. — There are occasionally farms in which a somewhat 
more efiicient, if more expensive, building is desired. In plan 
■' G " it will be noticed that the end of tlie milk house encloses 
the base of the windmill tower and that within this space is 
located the boiler, engine, and pump and that on the opposite end 
of the building is tlie ice house. This may be of the old sort, 
namely, of cheaj) liambor with the ice buried in saw dust; but 
]irefci'al(ly, the ice house may be insulated so thoroughly that 
the ice within will keep well without being covered by saw dust 
or any other material. The milk house proper is set between the 
two, the engine house and the ice house (Figs. 90 and 97). 

Where the milk house can be located at a distance not too 
great from the dwelling house it will be found exceedingly con- 
venient to have a small refrigerator room built against the side 
of the insulated ice house with conductor ])ipes leading from the 
floor of the refrigerator to the floor of the ice house and from 
the to|> of the refrigerator back into the farther side and top of 
the ice I'oom (Fig. 98). This will provide a circulation of cold 
air such as to maintain a temperature of 40 deo-rees or lower 
in the refrigerator room, providing, of course, it is reasonably 
well insulated, and will at the same time keep the room drv. 
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The ice chute at one side is provided in order that the ice 
may be tal^en out of the ice house without exposing the cold inter- 
ior to the outdoor weather. It is also an entry for the cold 
room to save waste of cold air. A simple ladder may he con- 
structed on the wall of the chute next to the refrigerator room. 
A series of doors in the side of the ice house, somewhat after the 
manner of a silo, provides means for throwing the ice out. A 
plank floor should he made at the bottom of the chute ^^'here the 
ice will be found easily available for use in the cream tank, or 
ready for any use. The ice house if filled ten feet high will hold 
ahout 35 tons of ice. Built of wood with cement floor reasonably 
well made, this liuilding will cost approximately $4:00. 




Fig. 97. — Combinatinn iro. dniry nnrl powor house on farm of F. Gruenhagen, Braincrd, 
iMiim. ir}i(jl,(j by author.) 

The cold water tank for keeping milk and cream sweet is 
about the most important single piece of equipment about the 
dairy. This tank under most circumstances should be located in 
such a place that all water pumped for the stock shall first flow 
through this tank around the cans of cream and milk. In this 
way the cream gets tlie " cold " and the animals are provided 
with the more temperate water and both are benefited tliereby. 

Where eight-gallon or ten-gallon cans are to be handled it is 
wise where possible to biiild the tank low in the cement floor to 
avoid excessive lifting. The sides of the tank may well be built 
up some six or eight inches above the floor level. 
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To kec'p the cans from tipping when not full, compartments 
mav be built by means of galvanized iron pipes, coupled to 




IMCH D.M SOAEDi' / ,/' 

.I'rriMtRAL WOOL blockJ '// 

CORK OR HAIR FELT t 

►WATCRPRDOr PAPER. ' 

-■"/a SURF B0ACD3 
_r.ro'3TUD,3-nLLED 
'with iHAVINQi 



/8 INCH D.iM. BOARDS 

/ __Z.'MinERAi. WOOL BLOCk 
/ f CORK OR HAIR. FELT 
/ l' I- -WATERPROOF PAPER3 
III (' /Ta INCH SURF. B0AED3 




Fig. OS. — Showing i^jerhod of insulating the walls in the insulated ice house. Repro- 
duced from "Practical Cold Storage," by Madison Cooper. ■Published by Xickerson and 
Collins Co., Chicago. J 

branch out between the cans. Spaces shrmld lie of such size as to 
accommodate the ordinarv four-gallim " sliot-iitm " can ( eight to 
nine inches in diameter and twentv inche.- hiiili i and the ordinarv 
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ten-gallon sliipping can (fourteen inches in diameter and twenty 
inches high). 

Two-inch wood makes a good tank. The extra expense in- 
curred in providing thick non-conducting walls is soon repaid by 
improved quality in the cream or a saving of ice. 

]\Iilk and cream become sour and otherwise damaged through 
the action of certain bacteria. To grow at all rapidly, all bac- 
teria require a temperature of at least 55 degrees F. C'rcam 
keeps sweet more easily than milk, yet it will sour r|uickly if 
allowed to stand at a temperature of 55 degrees or warmer. To 
remain sweet for several days, even very clean cream must be 
held at a temperatiire of 50 degrees or lower. The ordinary 
kitchen ice chest seldom cools to a temperature lower than 55 
degrees and is more often at 60 degrees. To keep milk most 
efficiently the cans or bottles should be placed into water in 
which chunks of ice are floating (Fig. 131). 

Deep well water is usually cold enough in the northern 
states so that if caused to flow around the cans of cream the 
temperature of the whole may be very cheaply held low enough, 
but when such an arrangement is impractical ice should be used 
in the tanks of water, in which case insulation of the tank is 
especially desirable. 

A sterilizer of some sort is essential in the production and 
delivery of good milk or cream. A steam jet through the drain 
board of tlie sink is ample for most farm dairy needs, but a gal- 
vanized iron oven, or a tight room, preferabh' made of cement, is 
a good investment, since in these ovens all of the dairy tools may 
be subjected to tlie purifying influence of live steam. 

LOCATION 

The milk room should not be located in the barn, but should 
be close to the door through which the milk can be most con- 
veniently brought (Fig. 94). It is essential, however, that good 
drainage be provided. It is desirable that the space between the 
barn and the milk house be sufficiently wide to ])ermit a wagon to 
be easily driven between. The sidewalk leading from the bam 
door to the milk room door may be covered if desired. ISTot 
infrequently the entire space betAveen the barn and the milk 
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house is provided with roof and concrete lioor, thus making a 
convenient phice for the loading of tlie milk wagon, providing 
such is used. I'are should he taken that the milk house is not 
located at too great a distance from the hani unless it is towards 
the calf stable and hog house, since milk is such heavy stuff to 
carry. In the location of the Luildiug, as well as with the 
arrangement of the various features within, the object should be 
to economize steps i Fig. 'J5 >. 

JIATEPaAL AXD COXSTEUCTIOX 

The material of which the milk house is to be made naturally 
will vary, but in most instauees will proliably be wood, though at 
present there is considerable use being made of the cement plas- 
ter, stucco finish. ^A'hen not inconvenient the milk house should 
be made to harmonize in material and color with the other build- 
ings surrounding it. Cement blocks are also coming into use very 
largely and certainly have a place. Likewise, hollow clay blocks 
are beginning to be used to some extent and like the cement 
blocks have the advantage of pemianeucy. In any case the floor 
of the milk house should be concrete, made with sutficient fall 
towards the drain to insure the quick removal of any water. 

The cement foundation walls should be comparatively high to 
keep the wood sill, if such be used, well above the constant moist- 
ure and the floor within should be made with round corners up to 
the top of the foundation wall, some eighteen inches to two feet 
above ground. Above this point, inside and over the ceiling, 
comparatively rich cement plaster may be used, but the disadvan- 
tage of this is that fine bits of sand will continue to fall on 
whatever machinery may be situated below. It is recommended, 
therefore, that the inner Avails be made of wood and then painted 
heavily, first with a white filler, and then with a comparatively 
heavy white enamel paint. This provides a clean bright interior, 
permits shelves to be put up where necessary and saves the vari- 
ous machines and the cream below from being sprinkled with 
sand, as would lie the case if common cement ]>laster were iiseil. 

Since to work quickly and to take pride in it one must be able 
to see well, it is necessary tliat a reasonable amount of light be 
provided. There should be at least two windows in order to pro- 
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vide ventilation when needed. These should be well screened. 
It will be found couveuieiit also iu summer to have heavy roller 
shades or some other means of darkening the room. This will 
assist in driving the flies out of the place and also in keeping the 
room cool. No jiarticular attention need be paid to ventila- 
tion except in the largest of the plants indicated, where a venti- 
lating flue should be provided in wash room to assist in drying 
the room as well as in giving workmen better air. 

In any milk house, especially in the little, inexpensive ones 
(Fig. 90 ), the foundation \ipon which the separator is set should 
extend into the ground below the frost line. This is accomplished 
by setting posts upon which the four legs of the separator are to 
stand and then cementing up around them. If this is not done 
the cement floor will heave with freezing suiflciently to throw 
the separator badly out of line aiul cause trouble. 

THE FAEM ICE HOUSE 

When it is realized that cream, sweet and otherwise of good 
flavor, is worth from 10 to 20 per cent more than the same would 
be in a stale condition ; that under the present American farm 
conditions one dollar invested in ice at the beginning of the 
season will return from five to ten dollars in increased value of 
the cream for each and every cow on the farm, the ice house will 
become more common. 

Water Aveighs <i2"i,/2 ])ounds to the cubic foot, ice 57.5 pounds. 
One ton of solid ice requires 35 cubic feet of space or, as ordi- 
imrily well packed, about 50 cubic feet. If the milk is sepa- 
I'atecl immediately after being drawn and only the cream cooled, 
one-half ton of ice will suffice to cool the cream of one cow 
for one season of six months, or allowing for usual melting and 
other waste, one ton of ice occupying approximately 50 cubic 
feet of space will suflice for each cow. A herd of ten cows, 
therefore, would require 500 cubic feet of ice space or a building 
which will accommodate a mass of ice S X 8 X 8 feet. jSTat- 
urally, if ice is to be used for household and other purposes, 
extra accommodation will need to be ]U'ovided. 

The old sort of cheaply made ice house fFig. 100), which 
consisted essentiallv of a bin of sawdust with a roof over it, is 
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wasteful of ice and an iinpleasant place from ■«-hieli to remove 
ice. The liea^"y and disagreeable nature of the work of removing 
the ice after it is stored imdoubtedly has much to do with the 
scarcity of ice honses even in onr well-watered noi-them sections. 
Most of this trouble may be easily avoided by the constraction 
of the so-called insulated ice house. 

^-1 




FiQ. 99. — Inespensive milk house. 

The insulated, ice house is one iu which the packing is put 
in the walls rather than upon the ice itself. The ice is packed 
clean and close to the walls where it will keep even more per- 
fectly than when packed in the ordinary sawdust fashion, ilany 
of the best, moderat^sized creameries are now employing this 
system and it is certainly to be recommended to the larger class 
of farm dairies. The milk house and the ice house may be 
built under one roof which will reduce the labor of use to the 
minimum. See the plan already given of this type of combina- 
tion milk and ice house. 

QLTSTIOXS 

1. What are the essentials of a farm milk house? 

2. Where should it be located? 

3. Of what material sliould the floor and lower walls be made? 

4. How much ice is required per season of six months per cow in the 

northern half of the I'nited States? 
•5. What is an " insulated'' ice house? 

6, How may an insulated ice house and a milk house be economically 
combined? 

7. What does one cubic foot of water weigh ? 

8. What does one cubic foot of ice weigh ? 

9. How many cubic feet will one ton of solid ice occupy? 

10. How many cubic feet should be allowed for each ton of ice to be used? 
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Fig. ICO, — Ice house, old style. Ice covered over and around with saw dust. Repro- 
duced from "Practical Cold Storage," by Madison Cooper. (Published by Nickereon and 
Collins Co., Chicago.) 



CHAPTER XXVIII 
MILK AND CREAM TESTING 

To produce milk or butter fat for market most economically 
and profitably it is nearly, if not quite, as important that the 
grade of milk be known as it is to know the quantity yielded, 
ililk testing 7 per cent fat has nearly twice the food value of one 
testing 3 per cent fat, and likewise requires nearly twice as much 
feed to produce it (Chapter XXIlIj. There never was a time 
when the dairy farmers needed to feed scientifically more than at 
present, nor a time when this could more easily be dune. 

The dairy farmer should own a milk tester and use it, chiefly 
because of its aid in economical feeding. A second reason why 
the tester on the farm is needed is that by its means the un- 
profitable cows may more promptly and accurately be singled out 
for disposal. The man who sells to the city should be careful 
never to allow milk to go to market which is below the legal stand- 
ard in fat. Whether cream is shipped or drawn to local market 
the thoroughness of skimming done by the separator on the farm 
should, from time to time, be determined. It is also convenient 
frequently to use the hand tester to check the accuracy of the 
cream testing done in the city or in the local creamery. 

Easy to Learn. — The process of testing milk by the Babcock 
method is not difficult to learn, nor to perform. Any bright boy 
or girl of fifteen can readily learn to do very satisfactory work, 
especially if shown once or twice how to do a few of the more 
particular pieces of work. 

Does Not Take Long. — The total time required to make a 
single test of milk need not be more than fifteen minutes ; two 
samples can be tested nearly as quickly as one ; a dozen samples 
can be tested in half an hour. Testing milk makes a good " rainy 
day job " and may be worth more than the work which could be 
accomplished ordinarily during the same length of time. 

Equipment Needed and Cost. — A testing machine such as 
shown in fig-ure 109 may be obtained complete witli glassware 
for operation at from five to six dollars, but such machines are 
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not to l)c reeoimnended. The reasons for not favoring sueli are: 
(1) The small capacity prolongs the time required to do a 
moderate amount of work and greatly increases the likelihood 
that the testing of the herd will not often be \mdertaken. (2) 
The bottles are so thoroughly exposed to the air that unless the 
bottle pockets are filled with hot water the contents cool too 
rapidly to permit either of thorough testing or accurate reading. 
(3) Test bottles do occasionally break, and if such an accident 
should occur in an open machine the chances are great that it 
would at least cost the suit of clothes worn, ajid possibly cause 
greater damage. 

A machine like tliat sho\\T:i in figure 101 with a capacity of 
eight to twelve bottles, enclosed with close-fitting cast-iron frame, 
costs only ten to twelve dollars, with glassware complete. It pro- 
tects the sample from being cooled in the air ; protects the oper- 
ator fi'oni accident, and increases the likelihood of a good test. 

The glassvi^are needed for the larger machine, constituting 
one set, will consist of a dozen whole milk test bottles; two or 
more skim milk test bottles, and preferably, two cream test 
bottles, two pipettes, graduated to 17.0 c.c. ; one pair needle- 
point dividers ; and a few ordinary dishes for the pouring of 
milk, and the handling of hot water. See figures 101, 102, 103, 
and 101, for illustration of the various tools needed. 

Since glassware is liable to be broken and is not usually 
carried in stock in villages, it is highly desirable that there be 
procured at least two pipettes and acid measures, and a reason- 
able stock of test bottles. Pipettes may be used to measure the 
acid, but it is hard mi the throat on account of the acid fumes. 

Properties of Milk. — Milk is essentially water in which is 
dissiolved a considerable quantity of milk sugar and a small 
quantity of albumen, with casein, which is the chief substance 
of which cheese is made, present in a fine suspension, and butter 
fat which is present in the form of an infinite number of small 
round globules. The composition of milk differs greatly between 
breeds and individuals of the same breed. 

Although the protein (casein and albumen) and the ash are 
far more important in the growing of calves, pigs and poultry 
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on the farm, the fat is commercially the most valuable. Fat is 
also the element in which there is the oreatest variation. Beiiiir 
so variahle in amount and so valuahle on the market, it becomes 
highly important that a test made shall be accuratelv done. 

Procuring the Sample. — If the milk of a single coav is to be 
tested she must be milked dry and the milk thoroughly stirred, 
preferably by pouring from one pail to another before a sample 
is taken. This is necessary because the last milk, or strippings, 
is anywhere from two to eight times as rich as the tirst milk 




Fig. 101. — Eight-bottle hand tester. Farm site, 

drawn. Merely drawing the milk into the bottle will not suffice 
for the securing of an accurate sample. 

If a can or vat of milk is to be tested it must be very thor- 
oughly stirred before the sample is taken. Fat will rise in live 
minutes sufficiently to show variation between the top and 
bottom of a pail or can of milk. So small an amount of milk 
as a sino'le ten gallon canful will contain over 37,00() cubic 
centimeters. In testing we use only 17. t! c.c, which is only one 
part in 2162 parts of the whole. Where so small a quantity is 
used to determine the value of so large a mass it is extremely 
important, indeed, tliat the small amount 1ie carefully taken. 

Making the Test: Drawing Sample. — With test bottle 

placed conveniently and safely and with pjipette near at hand, 

mix again the sample of milk by pouring from one cup or dish 

to another, takino; care that the milk flows down the side of the 

20 
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Fig. 102,^Milk pipnt tes a Ikis a 1 hick r-lunisy (,ip w hich will not enter a standard S per 
ei.-nt milk 1( -^t bottlf. b is wvy i/moh mure serviceable. 

disL, rather than pouring into the center. This wonld intro- 
duce air bubbles and cause inaccuracy. Note the ring of cream 
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Fig. 103. — Acid measures. a is preferable to h on aerount of the flaring base, which 
renders it less liable to tip over, and the lip out of which the acid is pouted is not so wide 
from side to side, thus easier to pour front without spilling. 

on the side of the container. This should be carefully rinsed off 
by the rotary motion of the milk. With pipette grasped firmly 
in the hand, as showm in figure 105, with thumb and two fingers 
serving to hold the instrument ; little finger acting as guide, and 
fore finger to be used as a valve, draw the milk into the pipette, 
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Fig. 104. — Milk test bottles, a is very much preferable to b. First, in having a 
slender neck, which will permit of accurate reading of the fat; second, in having sloping 
shoulders. Fat will lodge under the abrupt shoulder of b, and thus reduce the reading; 
third, the top of a is not flaring as b, A milk tested in duplicate in two bottles such as 
these would not read the same. 

nearly to the top, slip tlie fore finger over the top of the tube to 
prevent air entering. This serves to hold the milk in the 
pipette. Kaise the charge and sample nearly to the level of the 
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eyes and carefully release the foretiuger, allowing air to enter 
until the milk has descended exactly to the scratch on the stem 
of the pipette. Again close tightly with the tinger and transfer 
the measured quantity to the test bottle. If the stem of the 
pipette is suthciently small, insert into the neck of the test bottle 
(Fig. Willi) ; if not, hold the bottle and pipette at an angle, as 
shown at fii^iire 105. This is done to allow the milk to flow 
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Fig. 105. — Filling milk test bottles. In a the bottle and pipette are being well 
bandied where it is necessary to hold them while the pipette is being emptied, b shows a 
preferable method of emptjdng the pipette. When the tip of the pipette is slender enough 
to enter the neck of the bottle, a disc of rubber packing or cork ma,\' be slipped on it and 
the pipette allowed to drain by itself. Two or three such pipettes niaj- be used in rotation. 

down the bottom side of the neck of the bottle, while permitting' 
air to escape on the upper side. The last drop of milk should be 
saved by blowing it into the test bottle. 

In testing a number of samples care shoidd be taken to rinse 
the pipette once by drawing the milk of the next sample to be 
tested into the pipette and blowing it back ; otherwise the quan- 
tity of fat which sticks to the inside of the pipette goes from 



310 MILK AND CREAM TESTING 

one test over to the next. lu going from a high testing sample 
to a low testing sample one may easily cause the reading of the 
low test sanijile to be one- (ir e\'en twn-tentlis per cent too high. 

Adding Acid. — Carefully measure out acid (temperature 
55 to 05 degrees) into the acid measure. A cjuantity exactly 
to the scratch on the little cylinder will be recjuired if the acid is 
the right strength and temperature, and the milk is not too 
A\'arni. ^^'arnl acid or a warm sample increases the chemical 
action and \v\\[ cause a burning of the sample unless checked. 
If either is too warm use slightly less acid. Pour the acid 
carefully down the side of the neck, allowing the heavy, half- 
sticky substance to ilow under the milk rather than through it. 
If poured directly downward into the sample burning and lui- 
reliable reading are almost certain to follow. 

Mixing Acid and Milk. — By one not especially familiar 
with the jirocess this mixing should be done inrnrediately after 
the acid has been added and by all means should be finished 
quickly when once started. < 'are should be takeir not to shake 
the sample violently, nor in a perpendicular direction, since this 
would throw a mass of coagulated milk into the neck of the 
bottle wdiere it would be forced out by the heat and lost, thus 
invalidating the whole sample. Shake the sample with an 
elliptical, rotary motion in such a way as to mix the contents 
of the bottle wifliout throwing any of it into the neck. Observe 
the sample for an instant to note the color. Allow it to con- 
tinue the chemical action till a strong coffee color or deep cherry 
red has been reached. If the acid is too strong or the ingredients 
at such a temperature that the mixture at this point begins to 
tTirn black, -2 or 3 c.c, a teaspoonful of lukewarm water should 
be added and then mixed. This cheeks the action of the acid 
and prevents charriug. Care to get both milk and acid to the 
favorable temperature vill be time Avell spent, for half the secret 
of nurking good tests is in getting the right temperatures. 

Whirling. — When all the samples to be tested at one time 
have been gotten ready in irranner just described, the bottles are 
to be placed in the centrifugal machine, taking care to balance 
the load in all cases. Increase the speed gradually until the 
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required force is being developed. Continue even, strong turn- 
ing for four minutes, when tlie niacliine should be permitted to 
stop of its own accord, or gently retarded bv hand. 

Adding Water. — Clean, soft water, just below the boiling 
point in temperature, is to be added, at this point in the process, 
to each bottle in amount sufficient only to bring the contents up 
to the bottom of the neck. This enables any curdy matter 
which may be floating on the heavy acid mixture to settle and 
not clog the neck. 

Second Whirling. — Again the machine is to be strongly 
turned as before, for three minutes, and then gently stopped. 

Finish Adding Water. — At this point more hot water should 
be added, sufficient to bring the top oi the fat column to within 
about one inch of the top of the bottle, care being taken not to 
run it over. 

Third Whirling. — Again the machine should be run two 
minutes strongly at full speed. This last whirling is particu- 
larly necessary in removing or squeezing the water out of the fat 
column in the neck of the bottle. 

Reading. — Test bottles are graduated to agree with the 
expansion of the fat when at a temperature of 130 to 140 degrees 
(Fig. 106). Tn hand machines there is a constant danger that 
the fat will be read at so low a temperature that it will not in- 
dicate as high a fat percentage as necessary to secure correct 
results. Furthermore, the fat column should be read from the 
bottom of the bottom meniscus to the extreme top as indicated 
in the figure. Although there is a depression, called the menis- 
cus, on the top of the fat column it has been shown that the 
quantity of fat which would be required to fill this depression 
is equalled by the amount of fat which regularly remains in th 
bulb of a good test bottle, and never enters into the fat column. 
The amount of fat in the column is determined l)y spreading the 
dividers from the bottom to the extreme top of the fat column, 
then by placing the lower point at zero and noting the place 
indicated by the upper point. The distances between the fine 
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division on the ^vliole milk bottles have a value of 0.2 per cent 
(Tig. 111). 

Calculating the Fat in Milk. — Assuming that the milk to be 
tested had been thoroiighly stirred before sampling and that the 
reading on the test bottle shows 4 per cent, how many pounds 
of fat are there in the total quantity? Jt must be remembered 
that the words per cent or the sign % indicates hundredths, 
therefore in multiplying it is necessary to multiply the per- 
centage figure by one hiindred, which will make i.O per cent read 




Fig. 106. — The control of temperatures is half the battle in Babcock milk teeting. 
With some makes of testers a common lamp may be used to keep the samples warm. Excel- 
lent work can be done even in a cold room with such an attachment. 

0.04, and likewise a reading of 3.7 per cent would be written 
0.037. 

If the cow has yielded 20 pounds of milk which tests 4 per 
cent fat, there are in that quantity of milk, then, 20 times 0.04, 
which equals 0.8 pound of fat. Likewise, 40 pounds testing 
3 per cent fat contains 1.2 ])ounds of fat (40 times 0.03 equals 
1.2) ; and 20 pounds of milk testing 6 per cent fat also has in it 
1.2 pounds of fat (20 times 0.0(5 equals 1.2). 

A ten-gallon can of milk weighs net about 8.5 pounds. If it 
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tests 3.7 per cent the quantity of fat contained would be equal to 
85 (pounds of milk) times O.OoT (test) equals 3.145 pounds 
of fat. 

Composite Samples. — A composite sample is one made up 
of a number of smaller samples. If a small quantity of the 
milk yielded by a cow morning and night for a week be added to 
a glass jar and adequately preserved, a single testing of the 
composite sample at the end of the week will indicate the aver- 
age quality of milk produced by that cow throughout the week, 
provided the quantity of sample taken is in proportion to the 
amount of milk given. This system is employed in whole milk 
creameries where the milk delivered by each farmer is thoroughly 
stirred and a small portion added to the test sample, which is held 
for a period of from one to two weeks, and then tested. This 
method is convenient and economical of time, but must be oper- 
ated carefully or expensive errors may be made. 

A glass bottle, with large ground-glass stopper (Fig. 107) is 
by far the most desirable sort of container for the sample. The 
two points to be guarded in the holding of the sample are : First, 
the prevention of evaporation and, second, the prevention of the 
loss of fat due to its sticking in the crevices of a rough cover. 
A sample kept even half a day in an open dish like a tea cup is 
utterly worthless as a means of determining the fat content of 
the milk produced or delivered, since so large a quantity of 
water would have evaporated that the remaining portion would 
be too rich in fat. For the same reason, but to a less degree, a 
bottle with a large cork stopper is not to be recommended, some 
water would escape through and some fat would cling to the 
cork. IMason fruit jars have often been used. These prevent 
evaporation, but cause more or less loss of fat about the top. For 
ordinary farm use they probably will serve as well as anything 
to be foimd. In the earlier days of creamery work, and to 
some extent up to the present, pint milk bottles with metal caps 
which clamp more or less tightly were employed. It has been 
shown by trial that the amount of water which will evaporate 
from such a lid is very appreciable, indeed, and that many cream- 
eries are paying for more fat than they actually receive on this 
accoiint. This reduces the percentage over-run on the part of the 
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Inittrr inaker and (iceasioiially ciiconraiies him to record a test- 
lower tliaii tlie actual reading, to recover in the operation. 

If a cow is lieing- tested and she yields 30 ponnds of milk 
for thirty days, slio has produced 900 ponnds of milk. If this 
is shown to test 3.0 per cent fat, she will then lie given credit 
with having produced 3.").1 ponnds of fat, whereas a glass- 
stopper('(l bottle whi<di would prevent e\aiioi-ation of water might 
show lier trne test to liave licen 3.<) per cent fat. This wonld 
credit her with having prodnced only 'MA] ponnds of bntter fat, 
or a difference of 2.S ponnds of fat. If the fat is figured as 
wortli 3<) cents per ponnd the cow has been given credit Avith hav- 




TiG. 107. — Composite milk samvilo brtt.des. Evnpornlinn of moisture must be prevented. 
The bottle at the risht is prelerable to the fruit jar. 

ing prodnced Si cents' worth of jn-odnct in one month more than 
she is entitled to. At this rate each cow in the herd would have 
been given credit during the year with having prodnced from 
$5 to $10 worth of jn'odnct more than was rightly her due. The 
money value difference between a trne test and one made too 
high by the evaporation of water from the sample is better shown 
in the case of the wliole milk creameries. If a farmer have 
twelve cows averaging 25 ponnds of milk eaclr, or 30U ponnds 
of milk per day, they will in fifteen days jiroduce 4500 pounds 
of milk. With the fat percentage in error as above mentioned, 
the fanner will be given credit for having delivered 13.5 pounds 
of fat in the 15 days, more than he had actually delivered. If 
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the fat is worth 30 cents a pound it would amount to $4:.0rj, or 
approximately $S a month. If there are 75 such patrons, $600 
per month may easily ha\'e heeu paiil out to the farmers for milk 
fat which was never delivered. This is one reason why some 
creameries have great dithettlty in maintaining an adequate or 
even rea-iinahle i^^-er-run. 'i'he sample nuist not only ha\'e heen 
thoroughly taken, httt also liave heen protected from evaporation 
of water or mi'clianical loss of fat in order to he of exact value. 

Preservatives for Samples. — In order that it shall not he 
necessary to test the milk immediately iK.ir to test ever\- milking, 
preservatives have heen hrought into use for the purpose of keep- 
ing the milk sweet. All milk prcservati\-es are poisonoits, other- 
wise they would not destroy the hacteria and preserve the milk. 
The hest preserving stiVistaiice to use is corrosive suhlimate, made 
up in tahlet form, with the addition of coloring matter. The 
preservative itself is colorless. The coloring matter is added to 
insure safety. Tahlets of this sort may be procured from any of 
the dealers in creamery supplies. 

Potassium bichromate in powdered form is ahsolittely not 
to be reconmiended for general use. It unites with and increases 
the strength and action of the acid and since it is extremely 
diiEcult to measure the powder with sutKcient accuracy to get 
exactly the same qttantity into each sample bottle, the tester will 
later be unable to know how mttch acid to add to secure the 
desired etfect. This stibstance is now jittt up in tahlet form. 
which increases the ease Avitli Avliich it may be ttsed and makes of 
it a fairly satisfactory preservative. Care inust be exercised, 
however, in the addition of the acid to the sample that a quantity 
less than usual is added, and that there is near at hand some 
wami water to be added if necessary to check the burning process. 

Formaldehyde is the safest of all the preservatives to use, 
since it gives off a violent and disagreeable odor, and therefore is 
not likely to be consumed, and not being a violent poison would 
not likely cause disastrotis results if it were accidentally fed 
to pigs or calves. The chief objection to its use is the fact that 
it seems to toughen tlie casein in the luilk and render tlie thor- 
ough digestion bv the acid difficult. It is necessary to use more 
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acid and to shake more thoroughly when this preservative is used. 

In. all eases, regardless of what preservative has lieen used 
the operator should use the color of his test as his guide and not 
merely the usual amount of acid. 

Sampling Sour Milk. — K'ot infrequently milk will have be- 
come sour and thick before the operator has had ojjportuiiity to 
make a fat determination. To reduce such a mass to a fluid 
requires tlie presence of some alkali to neutralize the acid. For 
this purpose ammonia is occasionally used, though a few grains 
of concentrated lye dissolved in a very small quantity of water 
may be employed without harm. Various washing powders 
such as sal soda may also be used. These strong alkalies neu- 
tralize the acid and render it easy for the wdiole curd mass to be 
shaken into a thoroughly fluid condition. Care must be taken, 
however, in shaking not to churn the sample, since, under these 
conditions the fat particles will assemble into masses very easily. 
The acid should be added slowly and cautiously to any sample 
which has been neutralized, otherwise the sample may foam 
badly and even boil out on the hand. It is advisable also to make 
the test, at least in duplicate, to insure accuracy. 

Sampling Churned Milk. — Occasionally a sample of milk 
will be sent by mail and upon arrival found to have been churned 
during transit. To obtain a correct sample of such the entire 
quantity should be heated to 110 degrees and held until the fat 
hasi melted, when again the entire amount should be violently 
shaken sutticiently long to form an emulsion of all the ingredients 
present. The fat particles, however, will still be very large 
compared to their size in the original condition, and will there- 
fore rise quickly. The test sample may preferably be pipetted 
out of the stream while pouring the emulsihed sample from one 
dish to another. To be reasonably sure that a correct test has 
been made at least four samples should be run, the entire 
qiiantity being kept warm and shaken between each sampling. 
If, after such treatment, the four samples show a close agreement 
the average may be taken as the probable true test of the sample. 

Sampling Frozen Milk. — When milk freezes the watery 
portion crystallizes into spines and bars of ice, with a tendency 
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to throw down all substances in suspension. An application 
of this principle is seen in the freeziug of a shallow muddy pond 
or lake. The ice will be far cleaner than the water was before 
the freezing started. The dirt will have concentrated down- 
ward. When a quantity of milk freezes the solid particles are 
concentrated largely into the center, the outer portion being 
more largely the water part of the milk. The effect of such is 
the partial formation of the curd into flakes. These floating 
particles interfere considerably with the taking of an accurate 
sample. To obtain a true sample it may even be necessary to 
weigh out IS gTams of the thoroughly warmed and poured sample 
into the test bottle rather than to measure it with a pipette. 

Testing Cream: Sampling (Tigs. lOS and 109). — Cream 
varies so greatly in fat content and in its fluid properties and 
mixes with such difliculty compared with milk that much greater 
care is required to be exercised in obtaining an accurate sample. 
Cream will rise on cream to such an extent that the top of a can 
may test 3.5 per cent fat while the bottom contains only 10 or 
even 5 per cent fat. In order to obtain a sample which is at all 
adequate in determining its value, it is essential that the cream 
be either thoroughly stirred from the bottom by means of a 
stirrino' device consisting of an iron rod fitted with a strong disc 
at the lower end and by means of which an upward rotary motion 
in the cream can be effected ; or by pouring the cream several 
times from one can to another. AYhen the cream is thoroughly 
mixed, a quantity of two to three ounces may be transferred to 
the sample bottle for future work. 

Composite Samples. — Although sufliciently accurate work 
may readily be done from composite samples of milk the system 
is not to be recommended for cream. This is chiefly due to the 
great variation in fat content of the cream, and also to the vary- 
ing amount which is usually taken to market. 

Necessity for Weighing Cream. — The Babcock test is based 
upon the use of eighteen grams of sample or some known fraction 
thereof. Since butter fat weighs only about 87 per cent as much 
as milk serum and since the fat content of cream will vary all 
the way from 12 to 50 per cent it is evident that with the various 
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grades difFercut volumes of ercani would lie required to weigh 
IS grams. A pipette graduated to carry 17.6 c.c. will carrv 18 
grams of ordinary milk, but tlie cream whicli would bo contained 
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Fig. lOS. — Cream test bottles, a is preferable to h in three points. The narrower 
neck permits more accurate reading of the fat, the neck is straight, i.e., not flaring toward 
the top, and the shoulders are more sloping. 

in that volume would weigh only l.j to 16.. 5 grams, depending 
on its richness. It is therefore essential that cream be weighed 
into the test bottles and not measured as in the case of whole 
and skim milk. 
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Another reason why it is essential to weigh cream is the 
presence in the cream of hirger or smaller cjuantities of gas. 
iSTaturally any cream which has been jionred or stirred until it 
contains a considerable amount of air or othei-* gas will occupy 
more volume for its weight than it would if it had not been so 
treated. 

The kind of scales to be recommended will vary with the 
volume of "work to be done. The finely adjusted Torsion balance 
desigiied to accommodate two to four bottles at a time is exceed- 
ingly sensitive and valuable wdien high-class work is to be done. 

Weighing Out Samples. — Tt is sometimes necessary to warm 
the bottle of cream to make the cream flow more readily. A 




Fig. 109. — An inexpenaire tester, yet one not to recommend for general farm use. 
The samples cool too yulckly iu this and if a bottle were to break, the acid would be liable 
(o do injury. 

quantity of cream may then be drawn into the pipette and 
allowed to flow into the test bottle on the scale, care' being taken 
that a quantity be added sufficient only to bring about an exact 
balance. In doing this, care should also be taken that no drop of 
cream falls upon the outside of the bottle or upon the platform 
of the scale. When the sample has been weighed out it may 
be set aside to be tested at any future time. The water only can 
evaporate. It is best, however, to run out the samples while they 
are still fresh. 
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Instead of using IS grams as indicated, nearly, if not quite, 
as accurate work can be done by adding only 9 grams of sample 
and then by doubling the reading secured. This is economical 
of both cream and acid. 

Adding Acid. — If 18 gTams of cream are taken as sample 
somewhat less than the usual measure of acid will be required. 
If a 9-gram samjjle of cream is taken then less than half the 
usual measure of acid will be needed. This is due to the fact 
that so much of the sample is fat that there is not as much 
solids to be dissolved as in the case of whole milk. The test 
bottle should be canted so that the acid niay flow down the side 
of the neck as in the case of milk. Likewise it is preferable to 
mix them thoroughly immediately upon the addition of the acid. 
At this point it is necessary also to watch carefully the color of 
the sample (Fig. 110). The reddish color soon changes to a 
dark cherry-red, and may assume almost a black hue. The 
sample must not be permitted to become fully black, for if this 
has taken place considerable charring has been caused. To 
prevent burning at this point, about half a teaspoonful of luke- 
warm water should be added and shaken into the sample. This 
small amount of water " kills " the acid. 

First Whirling. — As in the case of milk the test bottles 
should be so placed in the machine as to balance. They are 
then turned rapidly according to the size of the machine (Fig. 
109), for fully live minutes, when the machine is gently stopped 
or allowed to come to rest of its own accord. 

Adding Water. — Clean, soft water at a temperature of about 
190 or 200 degrees may now be added. This is done simply 
for the purpose of bringing the fat up into the neck of the bottle 
whei'e it can be read. In case of rich cream it may be necessary 
to fill tlie bottle nearly to the top, otherwise, leaving a safety 
space of about an inch unfilled. A single filling is found to be 
sufficient in the case of cream, since the work cannot be carried 
on with the same degree of accuracy as with milk in any case. 

Second Whirling. — This second whirling should be done 
strongly for fully four minutes to insure the ascension of all 
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Fig. 110— a, cream TEST, AND B, MILK TEST. PEliFECT COLOK FOR 
PERFECT WORK. 
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the fat into the neck, and also to insure separating the water 
from the column of fat. 

The Use of a " Reader." — It will be noted, as shown in 
figure 110, that the depression or eonca.ve portion on the top of 
the fat column, in the case of cream, amounts to consideraljle. 
The quantity of fat which would be necessary to fill up this 
concave area, or meniscus, is altogether greater than the amount 
of fat which remains in the bulb of the bottle; consequently 
allowance must be made for the depression. Or better still, 
some substance like amyl alcohol, colored red with some dye, or a 
lightweight machine oil, as gljinol, may be added to flatten the 
surface. It has been the experience of the writer that the oil 
obtainable varies considerably in weight and is less reliable than 
the alcohol. The substance usually sold by creamery supply 
companies is mostly amyl alcohol colored with a dye. 

Reading the Sample. — The reading is done the same as in 
the case of the milk. It is a little more important, however, that 
a temperature of at least loO to 140 degrees be maintained, 
since the fat column is so long. The reading should be made 
from the extreme bottom to the flat surface shown between the 
red reader and the fat, or in the case no " reader " is used the 
upper part of the dividers should be made to divide the distance 
occupied by the meniscus about equally (Fig. 111). 

It is impossible to test cream to the same point of accuracy 
as that reached in the case of milk. This is due to the wide neck 
in the bottle which it is necessary to use. Therefore it is found 
that a variation of one-half per cent in duplicate samples of 
sour cream is not at all uncommon and would almost be expected. 

Calculating the Fat in Cream. — A ten-gallon can will hold 
about 84 pounds of ordinary cream. If this is shown to test 34.5 
per cent, the quantity of fat in the can is found by multiplying 
84 by 0.34.5 ; thus 84 times 0.345 equals 28.98 pounds of fat. An 
eight-gallon can will hold about 67 pomids of ordinary cream. 
If the test shows this to contain say 26.5 per cent fat there will 
be contained in it a quantity of fat found by multiplying 64 by 
0.265, or 17.80 pounds of fat. 

True Average Test of Cream. — The chief reason why it is 
21 
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difficult and nnsatisfac-torv to try to carry on composite samples 
of cream for the purpose of knowing the pounds of fat delivered, 
by means of a single test, is because the test of the several lots 
varies so greatly that unless a sample be taken in exact propor- 
tion to the quantity of cream delivered, or received, the effect of 
this method of delivery upon the sample will be out of propor- 
tion. To illustrate, suppose there be delivered to the factory, 
four batches of cream as follows : 



A. 
c- 



a. 



Fio, 111 — In milk tesang the fat should be read fronj a to b, not to c nor to d , but 
in cream froui a to d. 

Lb. Fat 

6.0 
45.0 
28.0 
48.4 



Lb. Cream 


Test 


20 


30 


180 


25 


70 


40 


220 


22 



490 117 127.4 

The false average test, found Ijy dividing 117 by 4, is 29.25 per cent. 

The average test, found by dividing 117 by 4, is 20.25 per 
cent. There will have been delivered 490 pounds of cream. 
The quantity of fat delivered may readily be found by multiply- 
ing the pounds of cream by the test in each and every case, and 
by adding the quantities of fat. Thus we see in this case 127.4 
pounds of fat were delivered. If a composite sample had been 
made of these four lots of cream and the quantity of cream taken 
for the sample had been the same in each case the test of the 
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composite sample would show the same as the direct average of 
these four, or 29.25 per cent. That this test is too high is readily 
seen when we divide the actual quantity of fat 127.4 by the 
quantity of cream, 490. Performing this we see that the true 
average test, instead of being 29.25 per cent is only 26 per cent. 
The direct or false average, therefore, is 3.25 per cent too high. 
An error of this magnitude operating upon -490 pounds of cream 
throws au error of 15.925 pounds of fat. If fat is being bought 
at the rate of 30 cents per pound an over-payment of $4.78 has 
occurred (490 times 0.0325 e(iuals 15.925; 15.925 times 30 
equals $4.7S). It is evident, therefore, that any butter maker 
who makes composite samples of cream delivered liv his patrons is 
almost certain to make errors of this sort. ^^Tlile in the long 
run and on the various patrons there may be a balance or com- 
pensation it certainly is an inaccurate and unreliable method of 
computation. Likewise, a farmer, in endeavoring to check up 
the accuracy and honesty of the creamery operatives, is more 
likely than not to make an error of this kind, either one way or 
the other, if he tries to make composite tests. Each and every 
can or shipment of cream should be weighed, sampled, and tested 
by itself. It should be remarked in passing that this is the 
practice with the larger and better-conducted creamery plants. 

Testing Skim Milk. — Skim milk is tested in the same man- 
ner as whole milk, except that the skim milk bottle is used. 
The essential diti'erence between the skim milk bottle and 
the whole milk bottle is in the size of the tube or bore of the 
neck. At present most skim milk bottles are so made that the 
entire length of the graduated scale equals one-fourth of one 
per cent (0.25 per cent J, and each of the live grand divisions 
of the scale has a value of five one-hundredths per cent (0.05 
per cent). In testing skim milk care must be taken to make 
sure that no drop of water or other plug remains in the 
graduated neck at the time of pouring the milk, or the acid, into 
the bottle. A drop of water lodged in the neck, very frequently, 
indeed will cause the air to bulible back against the acid or milk 
while being poured down the large neck, causing same to spill. 
If any portion of the sample is wasted, the whole is lost. 
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Skim milk has more solids not fat, for the acid to dig-est, thus 
about :iO c.c. acid are needed for 17.0 c.c. of skim milk. A little 
o-reater care should also he taken in mixing the acid with the 
milk. All other steps are the same as with whole milk. 

Ordinary gravity skim milk usually tests at least 0.1 percent 
and frequently 0.50 per cent. The centrifugal cream separator, 
properly adjusted, will leave in the skim milk a quantity of fat 
so small as to read 0.02 per cent or less. 

If 100 pounds of milk testing 4 per cent fat is run through 
a separator there will ordinarily be produced 20 pounds of 20 
per cent cream. This leaves SO pounds of skim milk. If this is 
found to contain 0.03 per cent fat there will remain in the 80 
pounds only 0.024 pound of fat (SO times 0.0003 equals 0.024). 
There is at present no excuse for a fat loss represented by 
even so small amount as 0.05 ])er cent. 

Testing Buttermilk. — So far as the testing of buttermilk is 
concerned it is usually very simple, indeed, provided an accurate 
sample can be taken. The difficulty in getting a sample is experi- 
enced because the grains of butter are so large that to include one 
in the sample will manifestly give altogether too high a reading, 
while to avoid all will yield a fat reading evidently too low. 

If the cream has been 2>ro]ierly ripened and has been churned 
cold there will usually be an invisible fat loss of about 0.05 per 
cent, though 0.1 per cent is not as uncommon as it should be. It 
is not always easy to know in advance whether to put the sample 
into a skim milk bottle or into a whole milk bottle. iN'ot infre- 
quently one of each is used in order that one or the other shall 
be readable. 

Testing Whey. — Whey obtained in the making of cheese con- 
tains little more than one-half of the solid matter contained in 
skim milk of the kind which is attacked by the acid. The sugar 
and the albumen only remain in api:ireciable amounts. Since 
the work to Ije done by the test acid is only about half as great as 
in the case of whole milk the quantity of acid to be used in testing 
is only about one-half as great. 

Bottles are on the market made expressly for the testing of 
whey. They differ from the ordinary whole milk bottle only in 
having a bulb suiRciently large to contain two charges of whey 
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and one of acid. The graduated neck is also only about half as 
long as in the case of whole milk. The fat test obtained is then 
divided by two, since twice the 18 grams of sample had been 
taken. ^Mley may be tested, however, in the ordinary whole 
milk bottles with fair accuracy by using 17.6 c.c. of sample and 
about one-half the usual charge of acid. 

Some fat is always lost in cheese making, that is, lost to the 
cheese. At present this is frequently recovered by the separa- 
tion of the whey by means of a cream separator, modified for 
the purpose. The fat then is made up into " whey butter." 
Whey should not test more than one-fourth of one per cent (0.25 
per cent), though 0.3 pei' cent is a rather more common loss. 

Testing Cheese — Ordinary cheese may be tested for fat by 
means of the Babcock method. This is best accomplished by secur- 
ing a representative sample of the cheese in question by trim- 
ming off the outside, dryer portion, using only the uniformly 
moist center. This may then be cut into fine bits, on paper, and 
nine grams weighed out as in cream testing. To the bottle con- 
taining the crumbs of cheese about six c.c. of hot water should be 
added. The whole mass is tlieu stirred or shaken until warmed 
throughout and softened. Ordinary testing acid is then added, 
little by little, mixing and watching for color until the right 
shade has been reached. A little more lukewann water should 
then be added to check further charring. The sample then is 
run out the same as cream or milk. The amount of fat will be 
found by doubling the reading obtained, since only nine, instead 
of eighteen grams of sample were used. 

The Centrifuge: Kind. — There are several milk-testing 
machines on the market that have proven themselves thoroughly 
seiwiceable. Aside from favoring the heavier and enclosed 
machine already indicated the writer has no particular choice, 
provided the machine is to be used in a warm room. If, how- 
ever, the testing outfit is to be placed in the ordinary milk room 
where the air is often cold, a machine provided with an opening 
below, through wliich or into which the chimney of a small kero- 
sene lamp can be inserted is preferable to the machine tightly 
closed below. It is essential that the samples be kept thoroughly 
warm, even hot, not only at the time of reading the fat, but dur- 
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iiig the wliirlino- process. Ildt water in the machine is a 
uuisuuee and does verv little o(iod. On the other hand, a littl 
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kerosene stove arranged nnder the tester as shown in figure IOC, 
has been found to give excellent results, regardless of the tem- 
jjerature of the work-room. 

Size. — A tester which will hold at least S bottles, or in case 
of a herd of 15 or 20 cows, 12 bottles will be found preferable 
to anything smaller. The slight increase in cost will be readily 
made up by the increased rate with which the work is done. 

Speed. — The number of revolutions required to produce the 
required force in the machine varies with its diameter. The 
following table shows the number of revolutions needed for 
uiaehiues when tlie revolving portion has the diameter indicated.' 

Diameter of Wheel No. revolutioDa per minute 

10 1074 

12 980 

14 909 

16 848 

18 800 

20 759 

22 724 

24 893 

Longer turning with lower speed will not produce the effect 
of high speed. It AviU neither force the small fat globules out 
of the bulb of the test bottle into the neck, nor will it squeeze the 
water out of the fat, back into the lower portion of the bottle as 
will be done with high speed. It is essential, therefore, that the 
machines be placed on a thoroughly sound foundation and set 
level and rrin at full speed. 

Temperature. — So necessary is it to have a reasonably wann 
tefmperature in the machine that the power or factory-size 
machines are usually provided with a direct steam inlet. Samples 
may then be warmed before or during the whirling and kept hot 
until the fat percentages have been read. With the hand machine 
the same effect can be obtained by having a lamp placed as 
previously described (Fig. 100). 

Care of the Machine — It niav be almost useless to state that 
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this machine, like anv ether, requires heiiic kept well oiled. Too 
liberal oiling while in motion, however, niav cause particles of 
fat to be thrown into the tops of the test bottles, th\is introducing 
a very appreciable error. 

In case of an accident causing acid to be spilled inside of the 
iron frame, it is very unwise indeed, to allow it to remain. All 
broken glass and every vestige of acid sliduld be cleaned out 
i mm ediately and thoroughly, other^vise the acid Avill continue 
slowly to act upon the iron, releasing tine dust-like particles 
very disagreeable to breathe. The machine als(>, it may be known, 
will be rusted or cormdcd out rapidly under such conditions. 

Acid : Kind. — The acid used in the Babcock test is the com- 
mercial sulfuric. The commercial quality is much cheaper in- 
deed, than the pure, yet its impurities do not introduce any error 
in the test. In case it becomes necessary to procure testing acid 
from, or through a driig store, it is wise to insist, not only on 
sulfuric acid, but for the commercial grade. I'ure acid, in 
addition to being far more expiensive than is needed, is altogether 
too strong to be used with conifi>rt or safety. 

Strength of Acid. — Commercial sulfuric acid has a specific 
gravitv of about 1.S2. or in other words, is 1.S2 times as heavy 
as water. Pure acid is heavier. The commercial grade is often 
spoken of as 90 per cent strength. Thus in purchasing, the 
buyer has amply described the article wanted by calling for com- 
mercial sulfuric, specitic gravity l.>>-2 or 'JO per cent strength. 

To Determine Strength. — The commercial acid is compara- 
tively cheap and varies in strength, not greatly, but sufficient to 
interfere with the test made unless a little more or less of the 
acid is used, according as it is needed. There are simple devices 
on the market for the purpose of determining the strength of the 
acid but these are easily broken, and after all, no more reliable 
than a simple test or trial of the acid in (juestii.ui would lie. To 
test a new quantity of acid, thoroughly mix a sample of sweet 
milk and load into four bottles and number them. Into bottle 
Xo. 1 add three-quarters of the usual quantity of acid ; into bot- 
tle Xo. 2, seven-eighths; into bottle Xo. 3, the usmil or ordinary 
quantity as indicated by the acid measure, and into bottle Xo. 4, 
a quantity of acid slightly greater than the amount indicated 
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with the measure. When these have been run out in the usual 
manner the quantity of acid used in the test showing up best, 
will be nearly, if not (juite, the quantity thereafter to be used 
with that particular shipment of acid. 

Care of Acid. — Sulfuric acid has a very great affinity for 
water. If the bottle is left uncoi'ked, moisture will be taken in 
from the air continually and far more rapidly than one would 
suspect. Such diluted acid may even have lost its strength to such 
an extent as to become useless in testing. A rubber plug should 
bo used in preference to one made of cork, though one made 
of glass is best. If the ordinary cork is used for even a few 
days, particles of charred substance will be found floating in the 
acid and will introduce slight, annoying errors in the test made. 
iSTeither light, nor heat, nor cold affects the acid, provided it is not 
used when too hot nor too cold. 

Temperature to Use — Hot or warm acid is far more active 
than the same when cool. Many samples of milk have been 
charred from using acid which had stood around the dairy room 
in summer and used without first being cooled. For best results 
the milk and the acid should not have a temperature much below 
55 nor above 65 degreest F. It is often desirable, therefore, to 
keep the acid in the liasement ice chest, or to set into cold water 
for a time before using. 

Water. — If hard water, that is w^ater containing a consider- 
able quantity of lime, is used there is great likelihood indeed, 
that chemical reaction following will cause a moss-like mass to be 
formed in the neck of the bottle through which fat will be dis- 
tributed. It will be manifestly incorrect to include all of the 
foreign substance as fat, yet to exclude all of it introduces a 
yet greater error. 

Soft water, that is, rain water or snow ^vater, or better yet, 
condensed steam will be found most desirable. In case it is 
impossible to obtain such soft water, ordinary hard water may be 
treated in such a way as to purify it and yet not introduce an 
error in the test. This is best done by adding a small quantity 
of hydrochloric acid to the water. If no hydrochloric acid is 
obtainable ordinary sulfuric or testing acid may be used 
instead. One acid measure of acid mixed with half a pint of 
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water has been found ample to prevent the disturbance due to 
lime in the water used. 

Hot water is necessary to be added to the test bottles. If it 
is impossible, or exceedingly diiScult to get good hot water where 
needed, any water may be made hot by the addition of a quantity 
of testing acid equal to about one-quarter of the volume of water 
used. The acid will make the water hot, yet will not produce 
any undesirable effects in the test. The writer has often em- 
ployed this method of securing purified hot water where ordi- 
nary hot water could not be obtained. 

It is necessary too, for best work, that the water be clean of 
the ordinary organic impurities, such as would be introduced by 
using an uncleancd pipette for the addition of the water to the 
test. Milky water thus added produces a dull gray cloud below 
or through the fat, and to that extent renders the read- 
ing unreliable. 

Cleaning Glassware. — The glassware used in testing is not 
difficult to clean if the washing is done at once, while everything 
is fresh, but if the milk is allowed to become dr\^ in the pipette, or 
the residue of the test has been allowed to harden in the test bot- 
tle the cleaning process will be many times more difficult. 

The first and most important step in the cleaning of the bot- 
tles is to empty them while they are still hot and to shake the con- 
tents vigorously so that the gray-white sediment noticeable in the 
bottom of the bottle will be thoroughly removed. The sediment 
referred to is the milk ash. It is insoluble in water and if per- 
mitted to dry and harden in the bottom will be difficult to 
remove, but may very easily be shaken out while the sample is 
fresh. All the bottles to be washed should then be rinsed, set up- 
right and into them sprinkled a quantity of strong washing pow- 
der. AVater as hot as the hands can bear should then be intro- 
duced and the neck cleaned inside and out by means of a cyl- 
indrical bottle brush made for the purpose. After being thus 
cleaned all the glassware should be rinsed well with hot water to 
give the glass a gloss and a clean feel. 

Ordinary soap should not be used in the cleaning of such 
glassware, as the chemical action which takes place with the 
sulfuric acid and the ingredients of the soap is such as to 
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form a sticky resinous deposit on the bottles which is hard 
to remove. 

EEROES TO AVOID IN" TESTING 

The following are the chief causes of inaccuracy : 

1. Gross eample not a true one, because 

(a) Cream sour and clotted. 

(b) Cream dried on surface. 

(c) Cream partly churned. 

(d) Cream good, but not well mixed before sampling. 

2. Test bottle sample not correct because 

(a) Cream measured instead of weighed. (18 grams required.) 

(b) Cream Aveighed with inaccurate scales. (Keep all bearings free 
from nist and gum.) 

(c) Of slovenly work in weighing. 
.1. Acid mistakes — 

(a) Too much or too strong acid (burns fat). 

(b) Too little or too weak acid (leaves white curd under the fat). 

(c) Acid too warm (Ijurns fat: liU to 65 degrees F. works liest). 

(d) Acid poured through cream (burns in clots). 

(e) Acid not well mixed when shaking is commenced (burns in clots). 
(Four or five c.c. lukewarm water will check acid action). 

4. Jlistakes in whirling. 

(a) Speed too slow. (Fails to secure all the fat or to drv' the fat.) 

(b) Not turned long enough (5 or 6 minutes necessary). 

(c) Bottles too cool while turning (fat cannot rise; should be 180 to 
200 degrees F. ) . 

5. Jlistakes in adding water — 

(a) Water too cool (190 to 200 degrees F. right). 

(b) Water dirty (causes gray cloud below fat). 

(c) Water hard (the lime in hard water often causes unreliable 
results; use rain water or condensed steam). 

R. Mistakes in reading fat — 

(a) Reading too hot (fat expanded; 1.30 to 140 degrees F. right). 

(b) Reading too cold (fat contracted, not volume enough). 

(c) Upper surface of fat not leveled (a few drops of amylic alcohol 
on top of fat makes a flat surface of the concave one. This is 
used on cream only). 

7. Inaccurate graduation of test bottles — 

(a) Every bottle should have been tested. 

When so small a quantity of cream has to represent so large a 
quantity, it is exceedingly important that every step in the 
jirocess be performed with the utmost care. 
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Strength of Sulfuric Acid. — The strength of acid holds a 
definite relation to its specific gravity, as shown below : 

Sp. g.". Per cent strength 

1.841 97 

1.840 90 

1.839 95 

1.837 94 

1.834 93 

1.830 92 

1.825 91 

1.820 90 

1.815 89 

1.808 88 

QUESTIONS 

1. When, where and by whom was the Babcock test invented ? 

2. Why do we use a 17.6 c.c. pipette for testing milk? 

3. What is the specific gravity of normal milk? 

4. What is the specific gravity of normal cream? 

5. What is the specific gravity of butter fat ? 

6. Give the name, specific gravity, and strengtli of the acid used in testinij, 

7. How mucli acid should be used when testing milk? 

8. Should a milk sample be mixed at once after adding acid? 

9. What should be the temperature of milk for testing? 

10. Should the test bottles be kept warm while in the tester? 

11. How should a milk test be read? 

12. Describe the appearance of a perfect test. 

13. Wherein and why does the testing of cream differ from that of milk? 

14. How would a cream test be read? Wliy? 

15. How would you test skim milk ? 

16. How much acid would you use in testing skim milk ? 

17. How would you test whey? 

18. How would you test buttermilk? 

19. How would you test cheese? 

20. How would you test sour milk? 

21. What would you do if the water were very hard? 

22. How would you determine whether the acid was of proper strength ? 

23. Would chemically pure acid give better results? 

24. Would it change the reading of a test to run the tester too fast? 

25. What style of test bottle is best for testing milk? 

26. What color should the tests be just before they are put in machines ? 

27. \Miat can be done in case they are getting too dark? 

28. Would a closed machine do better work than an open one? 

29. How may a hand tester be heated on the farm? 

30. What is a centrifuge? 



CHAPTER XXIX 
CREAM SEPARATION 

The centrifugal cream separator is to the dairyman what 
the reaper is to the grain grower, a harvester in fact (Figs. 112 
and IIG). 

Milk fat has a specific gravity of about 0.90 and skim milk 
about 1.036. Therefore, the fat weighs 87 per cent as much as 
the skim milk or milk serum in which it is floating. The 
globules of fat, too, are so small, being only about 31o,ooo of an 
inch in diameter, that they rise slowly and with difficulty in milk. 

For cream to rise naturally and even reasonably %vell the 
milk must be kept cool and left undisturbed for about t\venty- 
four hours. Even then there will be a loss of butter fat of 
between 0.25 and 0.50 per cent in the skim milk. 

If a herd of ten cows yields an average of 5000 pounds of 
milk yearly, and the skim milk tests O.-tO per cent fat, there will 
be a loss and virtual waste of about 160 pounds of butter fat. 
This at 30 cents a pound is worth $48, or nearly enough 
to paj' for a good cream separator. 

This machine, now so common on the farms of the northern 
and eastern states, is finding its way onto tlie farms of the 
southern states also, as fast as livest(X'k farming takes the place 
of cotton growing. 

The centrifugal cream separator leaves only from 0.01 to 0.03 
per cent of fat in the skim milk, yet it is based on the same princi- 
ple that operated in the case of gravity creaming, namely : The 
difference in the weight per vohime of the two substances, the 
milk fat and the milk serum. This is known as specific gravity. 
The high speed of the bowl throws the milk out against the wall 
with a force of from 80 pounds in the smaller, slower-running 
machines to as much as 200 pounds per square inch with even 
the larger hand separators. The fat is thereby literally squeezed 
inward while trying to fly outward, because the sermn being 
332 
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heavier is thro^vn outward with a yet greater force. As the bowl 
fills from the hopper above it naturally overflows, the skim milk 
escapes from the oiiening^ that lead frnm the Avail, and the fat, 
mixed with enough milk serum to make it flow, escapes as cream 
from an opening which leads from near the center of the bowl. 

To make a richer cream the normal way is to change the 
relative positions of tlie two outlets, moving the cream screw 
inward or, in some machines, moving the skim milk screws out- 




FiG. 112. — There are many makes of hand cream separators havinp value. This illustrates 
a few of those used at the Minnesota School of Agriculture. 

ward. This makes the bowl carry more milk, increases the force, 
that is, the squeeze, and results in a richer cream — and vice versa. 

"Why do cream tests vary so from the same machine?" 
This question has been asked and variously ansAvered a great 
many times but is still a live Cjuestion. The following are the 
chief causes of unintentional variation in the fat content of hand 
separator cream as sent to market : 

1. Speed of the separator. — The faster the bowl revolves, 
the richer the cream will be. Slow turning is one cause of thin 
cream, though some makes of separators are more sensitive to 
this influence than others. A woman or a child often is not 
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strong enough to produce a rich cream. Letting down the speed 
of the handle from 60 to 45 revolutions per minute, cuts the force 
down ucarly a half. 

2. The amount of dirt in the bowl. — As the slime accumu- 
lates in the bowl, the cream becomes thinner but there will be 
more of it. There may not he an increased fat loss until long 
after the cream has begun to run thin. 

3. Bate of inflow of milk. — The faster the milk goes in, the 
thinner the cream will l>e. If the milk hopper is kept full all the 
time, the cream will test less than it will if the machine is 
allowed to iim empty occasionally. 

4. Per cent of fat in the milh. — A rich milk yields a richer 
cream than a thin milk, even when the separator is run exactly 
the same in the two cases. Kich cream for whipping can easily 
be produced by turning some of the cream just separated back 
into the milk to come through a second time. 

5. Temperature of the milk when separated. — Cold cream 
is thicker and more sticky than warm cream and when flowing 
out of the bowl drags along tlie sides of the cream screw and 
effects a change in relative points of outflow of skim milk and 
cream, thereby causing a richer cream to be delivered when the 
milk is cold than when it is warm. To do best work, most 
machines reqi^ire a milk temperature of 75 degrees or above. 

6. Creatn will rise on cream. — Cream that has stood a few 
hours will be much richer at the top than towards the bottom. 
If the top be poured off to make butter at home, the portion 
sold will be thinner than the average. 

Efficiency in Skimming. — The quantity of fat lost in the 
skim milk from centrifugal cream separators is largely a con- 
trollable matter. The chief factors are as follows : 

1. Speed of the Machine — The thoroughness of skimming 
or completeness of the removal of the fat is a result of force act- 
ing through time. If more force is applied a shorter time will 
be required, or in other words, the milk need not remain in the 
machine so long to have the same work done upon it. It there- 
fore may be put through more rapidly. If the flow through the 
machine is held constant, however, the effect is toward a more 
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thorough skimming. Some of the verv close skimming 
machines get that ability from the very high speed at which the 
b<owl is spun. 

i. Temperature of Milk. — WaiTQ milk is more fluid than 
cold milk and less viscid. Therefore, with any given speed of 
bowl and lluw of milk the small fat iilobuli-- are gL>ing tu be 
most fully recovered or captured in the milk which is warm. 
The same very small fat globules which would rise slowlv and 
with diiBculty under the old gTavity system will be the must 
dirrlcult t.;> recover rnwhanically. theiefure require a warm 
fluid milk. 

' 3. Nature of the Milk. — The milk of some breed- of cows 
contains fat globules of smaller size than that of others. The 
lars'e globule milk will skirn slightly more easily, but nut enough 
to notice in practice. 

Stripper cows yield milk which is more viscid or slightly 
thicker than fresh cows. Such milk should have both a warm 
temperature and full spjeed for thorough work. 

Dry feed, that is hay and fodder in winter, without silasre 
or rcHOts tends also to increase the diihcultv of skimming. Milk 
yielded on grass separates more easilv than winter milk. 

Goats' milk is =aid to be very dirficult to separate. 

4. Steadiness of Bowl. — The cream within the bowl is flun? 
outward v.-ith considerable force, therefore lie- clo-e ao'ainst that 
part of the whole mass which will eventually be delivered as 
skim milk. This being true, there must lie a fine line between 
the cylindrical sheet of milk and cream which any vibrati'Ui will 
tend to destroy. A trembling bowl cannot skim as well as the 
same would if it ran smoothly. 

A solid foundation and a pjerfeotly level setting are e-sential 
to best work. In northern sections it is advisable to set c>ne 
large or four smaller p)0.sts into the ground deep enotiffh to ffo 
below the fr(j5t line to pjrevent the separator being thro^vn out of 
line by the lieavinw or Ijtilging of the cement flour in winter. 

5. Care of the Machine. — Many or most cream separators 
are netrlected. Water or milk is allowed to gain access to the 
frear Ixjx and to remain until the cog's have rusted. Poor oil is 
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too ol'tcu used and not eiiougli of any sort. Those iniiehiues that 
have the horizontal speeding devices especially need attention in 
the matter of oiling. Care should always be taken to keep all 
oil caps working freely. Dust should be kept from blowing into 
the hearings. 

All starting should he done gradually to save strain on cogs, 
worm and bearings. Since the striking force of any moving body 
•\-aries directly v.-ith its mass but as the square of the speed, it 
must be ex[)ccted that those separators that are geared to be nui 
at a high rate of speed will require more attention if not also 
wear out (juicker than those that run at a slower rate. 

Cleaning the Bowl. — Unfortunately the weakness of human 
natuj'e has Ijeen added to by the advice of some separator agents 
who, to make sales, have instructed the purchaser that it was not 
necessary to wash the bowl every time it was used, that to Avash it 
every two or three days was enough if the thing be well rinsed. 
Such advice is wrong, as any one will soon find who endeavors to 
sell sweet cream from an unwashed separator. Merely rinsing 
or spinning the discs in water is not enough to keep thern in 
good condition. A few mechanical washing devices work very 
well for a hasty wash, but the particles of matter cling so tightly 
to the discs, wings and other inner parts that a sound scrub- 
bing with a brush or coarse cloth is necessary. 

Directions for Modifying Milk and Cream.^ — The simplest 
and most accurate method of modifying or standardizing cream 
or milk to any desired standard of butter fat is that developed by 
Pearson. This method, discussed below, is applicable not only in 
market milk and cream work but in ice cream making also. 

Example 1. — Given a 40 per cent cream and a 4 per cent 
milk, to be mixed to produce a 1 6 per cent cream. The amount 
to be used can be determined very readily by the following 
procedure : 

' This section on tlie modifying of milk and cream is taken largely from 
the author's bnlletin. Principles and Practice of lee Cream Making. Vt. 
Sta. 15.3. 



DIRECTIONS FOR MODIFYING MILK AND CEiAM 337 

( 1. I Subtr acting the figtire represent iny tlie ilesireJ quality 
from the known cream fat percentage to obtain the amount of 
milk to \>e used. 

' -. I Subtracting the known percentage of the milk from the 
desired percentage of the mixture to obtain the amount of cream 
to be used. 

Thus, in the above stated example. 40 — li-l = 24. 
10 — 4 ^ li'. This can best \je illustrated by drawing a square 
and placing the tigaires as shewn in the accompanying diagram : 




(16- 



(40- 



:12l 



1G = 24| 



It will be noticed that in thi; particular example the pro- 
portions of cream to milk are li' : -i: that, in other word=. by 
mixing together 12 o-allons of 4''i per cent cream and 24 gal- 
lons of 4 per cent milk there will be obtained 30 gallons of 16 
p>er cent cream. 

Example 2. — Given a 42 per cent cream to Ix- reduced by 
skim milk to a 20 per cent cream. The .-quare will be : 




I 20 — iJ = 20 I 
(42 — 20 = 22 I 



IMixing in the proportion of 20 cream and 22 skim milk, the 
result is attained. Tisuring as l>efore for proof: 

42 X .2'i = ^.dO. 

.00 y .22 = 00. 

8.40 — 00 = S.40. 

20 — 22 =^ 42. -.40 -^ 42 = .20. 
22 
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If one wishes to know, for example, how much cream should 
be added to 10 gallons of skim milk to make a ^0 per cent cream, 
one figiires as before. 1!2 : L'U : : 10 : x. This gives O.OIJ gallons, 
as may be proven thus : 



42 X 9.U9= 3.S2 






OU X lU = O.UO 






19.09 ) 3.820 ( 


.20 p 


•r cent of fat 


3. sis 







20 

Or, reversing the proposition, if one has a lO-gallon can of 
i'J per cent cream and wishes to know h(j\v nuu.'h skim milk to add 
to it to reduce it to a 20 per cent grade, one figures I'O : 22 : : 10 : x. 
x= 11 gallons, Avhich will be foiuid sufficient. 

Example 3. — Given milks carrying o^-^ and 5 per cent fat to 
be mixed to make -^ per cent miU< : 




(5 — 4 = 1) 

(4 — 3i^ = Vi) 



1/2:1 : : 1 : 2. Hence one can of the lower and two of the higher 
grade will make three cans of the 1 per cent grade. 

Any other figiires may be used as desired ; as, for exain])le, 
4.0 and .'!.-'] to make a .j.7 per cent grade. 4. (J — 3.'7 = <l.'.l 
3.7 — 3. .3^0. 4. Eour parts of the higher grade and nine 
parts of the lower are called for. 

Another very convenient tool in tliis connection is a rule by 
means of which one may find directh' how many gallons (or 
pounds) of rich cream and skim milk will be required to jiro 
duce any definite number of gallons (or pounds) of cream test- 
ing any definite percentage of fat. The rule is : ]\Iultiply the 
amount of cream desired by the test of the cream desired and 
divide this produt-t by the test of the rich ("ream at hand. This 
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will give the amount of tlic rich cream required for the mixture. 
The difference between the amount of cream desired and the 
amount of rich cream required will indicate the amount of skim 
milk required to he mixed with the rich cream to produce the 
desired result. 

Compositions, Ratios and Weights. — The richer any given 
milk is in fat. the greater is the prnp(-irtion rif fat in the solids. 
This fact is important to both producer and consumer. 

The richer milk or cream is the lighter it is per gallon. This 
is becatise fat is only abottt ST per cent as heavy as the skim milk 
in ■which it is floating. The specific gravities and weights of the 
gallon shown below are based on the temperature OS degrees. F. 







Solids 


Total 


Ratio 


Fat 


Specific 


Weight 




Fat 


not Fat 


Solids 


Fat to 


Pcrr-ent.age 


Gravitv 


per 




per cent 


per cent 


ptT cent 


Xon-tat 


Total SoUds 


at 68''F. 


Gallon 


Water 


0.00 


0.00 


0.00 






1.000 


S.3216 


Milk 


0.02 


8.91 


0.93 






1.037 


8.6295 


" 


3.00 


8.(34 


11.64 


1:2.88 


25.77 


1.034 


8.6045 


" 


3..50 


8.60 


12.10 


1;2.45 


28.92 


1.033 


S..5962 


)) 


4.00 


8.5.5 


12..55 


1:2.14 


31.87 


1.032 


8..5879 


JJ 


4..50 


8.52 


13.01 


1:1,89 


34.. 58 


1.0.32 


8..58.38 


') 


5.00 


8-48 


13.46 


1:1.70 


37.14 


1.031 


8.5796 


" 


5.. 50 


8-42 


13,92 


1:1. .53 


39.51 


1.031 


8.5754 


}J 


6.00 


8-38 


14..38 


1:1.39 


41.72 


1.030 


8.5712 


Cream 


18.00 


7-31 


25.31 


1:0.41 


71.11 


1.015 


8.4764 


" 


20.00 


7.13 


27.13 


1:0.36 


73,71 


1.013 


8.4298 


" 


2-5.00 


6.68 


31.68 


1:0.27 


78.91 


1.008 


8.. 3882 


" 


30.00 


6.24 


36.24 


1:0.21 


82.78 


1.004 


8.3549 


" 


3-5.00 


5.79 


40.79 


1:0.16 


85.81 


1.000 


8.3179 


■'' 


■10.00 


5.35 


45,35 


1:0.13 


88.20 


0,995 


8.2800 



QUESTIONS 

1. How does a separator separate? 

2. How much fat is lost in skim milk with gravity creaming? With mechan- 

ical creaming? 

3. Wliat is the normal way of changing the fat content of cream? 

4. Explain reasons for fat variation in separator cream? 

5. How must a separator he set if it is to do good work? 

6. Explain on the board how to modify milk or cream to any given fat 

percentage? 

7. What is the weight of a gallon of water, skim milk, milk, and 35 per 

cent cream? 



CHAPTER XXX 
CARE AND RIPENING OF CREAM ON THE FARM 

The price of butter depends more largely upon its flavor 
than upon all other qualities put together. The flavor of butter 
is due almost wholly to the kind and amount of bacterial growth 
which takes place in the cream before the butter is made, often 
before the cream ever reaches the place of manufacture. 

On March 1st, 1916, the prices of creamery butter on the 
Xew York market were as follows : Special high score, 37 to 371/2 
cents ; extras, 92 per cent score, 36 to 36^2 cents ; firsts, 90 to 92 
per cent score, 3.") to 36 cents; seconds, 87 to 90 per cent score, 
33I/2 cents; ladles, 23 cents. The diti'erence in price between 
the 331/2-cent and the 37Vi;-cent butter was due entirely to 
flavor or tasty quality'. The price is seldom influenced mate- 
rially by tlie amount of salt or moisture or fat in the butter and 
usually not materially influenced by workmanship. The differ- 
ence, 4 cents, is nearly 12 per cent of the price quoted for seconds 
or, in other words, a more pleasing flavor would have enabled the 
manufacturers of that butter to have sold it for 12 per cent 
more than was obtained. When butter is more plentiful, as in 
spring and early summer, the difference in price is even greater. 
In the case of the 23-cent butter, there are defects other than 
mere flavor to cause the discouragingly low price, though the fat 
in it cost the farmer the same to produce as that which sold for 
almost twice as much. 

The value of cleanliness is noAvhere more manifest than in 
the dairy. The price depends on flavor, flavor depends on bac- 
teria, and bacteria depend on the dirtiness of the cow's teats, the 
milker's hands, pail, strainer cloths, and separator. If all these 
be clean the cream is well started on the road toAvard a choice 
butter and high price. 

A cool temperature following quickly after separating is ex- 
ceedingly important to a cream and butter of good keeping 
qualitA". The rate of gTowth of bacteria at the temperature of 50 
340 
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degrees compared with 70 degrees is well slio\ra iii figure 11."). It 
is seen that as a rule the degeneration of cream is many times 
more rapd at the temperature of To than at 50 degrees. (_)nly 
about twenty minutes unde^r good conditions is ixnjuired for one 
germ to mature and split into two germs. To prevent ra]nd 
growth the cream should he cooled immediately aftei' separating 
to a temperature of 50 degrees or below. Clean cream cooled at 
once in ice water will keep sweet a week or ten days very readily, 
ililk has been kejit four weeks and cream five -weeks without the 
aid of anything except coldness. Under plain fann conditions 
the cream may, by the use of cold well water, l)e ke]it three to four 
days if it were produced in a cleanly manner. 

In practically all the northern states the deep well water has 
a temperature of 45 to 52 degrees and serves very well in cooling 
cream if arrangements be provided as in figures 113 and 114, 
in which all the water pumped by windmill or gas engine for the 
stock flows first around the cream cans and thence to the cattle 
and horses. Where an arrangement of this sort is not ])rac- 
ticable, ice should by all means be provided. A\Tiere the cream 
only is cooled, one ton of ice will suffice for two cows for the sea- 
son in the northern states. If the ice costs $2 per ton or $1 per 
cow a season, the profit on the investment will amount to at least 
$4 per cow after paying for tlie ice, and often to twice this 
amount, through the increased value of the cream. 

Frequency of delivery has much to do with quality. ^\laile 
it is a fact that cream may be produced so clean and kept so cold 
as to remain sweet two weeks or more, it is also true that under 
most American conditions, even in the recognized dairy sec- 
tions, plans should be made for the delivery of the cream to the 
creamery or its making up into butter at least three times a 
week in summer and twice in winter. 

Cream grading and payment for and on quality has long 
been advocated. It has been recognized for years that clean 
sound cream is worth more than that which has undergone 
partial breaking down of one or more of its constituents. But 
for various reasons, chiefly business rivalry, grading has not yet 
become general. It is being done, however, in various localities, 
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a ditference of three to four cents being made between tlie first 
and the second class cream, and two to three cents between 
second and third classes. It is both illogical and unfair to pay as 
much for the fat in poor cream as for that in good. 




Fro. 113. — Milk cooling tank, cover off to show arrangement of cans. All water 
pumped for the stock passes first through this tank. (Courtesy- Minncbuta Tanli and Silo 
Co., Minneapolis, Minn.) 

Cream Ripening. — What is it? By cream ripening is 
meant the process of allowing or forcing the cream to become 
sour by means of a certain kind of bacteria which, while gen- 
erating acid, also produces a thick glossy condition and an 
agreeable flavor. 
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Why is it done? For the imrpose of improving the flavor, 
increasing the yield of butter tlirongh ca reduced loss of fat in 
the buttermilk and to shorten the time required ti> do the 
churning. The latter two benefits are brought about by the fact 
that the acid coagulates the casein aud renders it brittle. 





Fig, 114. — Milk cooling tank, coverin plare. (Courtesy of Minnesota Tank and Silo Co., 

Alinneapolis, iSIinn. } 

How is it done? There are two more or less distinct meth- 
ods : ( 1 ) the farm daily method ; ( 2 ) the creamery method. 

1. In what may be called the farm dairy method the process 
is direct and simple. The cream is held after separating for one 
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to three days in cans in cold water, and then about twelve to 
eighteen hours before the butter is to be made, all the cream to 
be churned is poured, if possible, into one vat or can, thoroughly 
mixed, warmed to about 70 degrees in summer or 75 degrees in 
winter, and left to sour. It should be stirred frequently to pre- 
vent curd clots from forming in the bottom of the can or vat. 
When the cream has become somewhat thick and glossy and 
pours like thick milk gravy it is about ripe enough and should 
be cooled to about .53 degrees to prevent further rapid growtli of 
the lactic acid bacteria, also to temper the fat that firm butter 
may be made. After the cream has stood cool for four or more 
hours it will be ready for churning (Fig. 115). 

If the cream is held for a longer period than about three 
days there is danger of a bitter flavor and an old cream taste 
developing. The bitter germ is favored by a temperature 
between 10 and 50 degrees, luit grows slowly. On the other 
hand, if the cream be warmed to a temperature of 85 or 90 
degrees it is liable to develop a gassy, foul-flavored condition. The 
germ that produces gas in milk and cream is usually one of the 
colon gToup, which lives naturally in the alimentary canal of 
cows and other warm-blooded animals. The warmer tempera- 
ture in cream theref(jre naturally favors the growth of such 
bacteria. 

Can cream be ripened too much? Indeed, it can. If the 
souring temperature, about 70 degrees, be maintained for too 
long a time the acid will literally kill off the very kind of bac- 
teria that produced it and the cream will take on an old and a 
harsh taste. Butter made from such over-ripe cream will not 
keep as well as that made from cream containing less acid. 

Cream is in best condition to chum well and still produce a 
good keeping butter when it contains about 0.45 to 0.50 per cent 
acid, if the cream test 35 per cent fat; or 0.55 to 0.60 per cent 
acid if the cream contains only about 25 per cent fat. 

WTien the cream has stood wann until sufficiently sour as 
shown by one of the chemical tests, and the senses, it should 
then be cooled to a temperature of about 52 or 53 degrees or even 
lower in summer, or 56 degrees in winter, and held at that tem- 
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porature for at least four lionrs in order that tlic butter fat may 
have time to solidify, or temper. 

\MieiL once thoroughly soured and cooled, cream uuiy be held 
for a day or two if necessary without great injury. The pres- 
ence of the lactic acid prevents most other fomis of bacteria from 
growing, whereas if it were endeavored to keep the cream sweet 
by low temperature for four or five days it is probable that a 
bitter, unpleasant-flavored bacterial gTOA\d:h would have occurred. 
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Fig. 115. — Showinp the effect of temperature on rate of growth of baetcria. 
a at 60' F., i>at 7U° F. 

2. The creamery system consists tirst in pasteurizing the 
cream for the purpose of destroying all, or as many as possible, 
of the bacteria that were brought in by the patrons and then 
souring or ripening it by means of a starter prepared from a 
pure culture gTowu for the purpose. A starter is essentially 
only a quantity of clean-flavored sour milk used to hasten and 
to control the growth of bacteria in the cream. This process is 
too long and complicated for farm dairy use. 

QUESTIONS 

1. What relation is tlicre between cai'e of cream on the farm and price 
, received for the finished butter? Explain. 

2. How does cold temperature of cream preserve its quality? 

3. How long after separating is it safe to try to keep cream liefore it is 

made into butter ? 

4. What difference in price is it fair to make between sweet, clean cream and 

that which is sour and off flavor? 

5. What is meant by cream ripening? 

6. Why is cream ripened? 

7. How is cream ripened? 

8. May cream be ripened too much? 

9. What is meant by tempering cream ? 

10. Briefly, what is the creamery system (jf cream ripening? 



CHAPTER XXXI 
DAIRY BUTTER MAKING 

Tjie lai'ge place so long lielcl hy lioiiic-iuadc butter is now 
largely tilled hy tliat made in a factory, called creamery butter, 
and the change has come about almost wholly during the past 
twenty-live years. AA'hereas lornierly every rural home w«s 
supposed to make butter sufficient for its needs, if not for sale 
as well, it is now not at all infrequent to find that on fanns where 
ten to twenty cows are kept uo butter whatever is regularly made, 
creamery butter being purchased for consumption on the farm. 
This has been in most cases beiiehcial in relieving the housewife 
in many instances of a portion of her burden, as well as render- 
ing it possilile to secure a greater cash retnni from the herd 
through the proiluction of a larger quantity of more uniformly 
high chiss butter, and through it the finding of better market. 

It is not an immixed good, however, since some buy who 
should nuike. Once the art of making cheese, soap, syrup and 
the curing of meats was well known and practiced by the people 
in general. ±\ ow these are manufactured elsewhere and the pro- 
ducer nuist Iniy when he sluiuld have preserved his own. It is to 
be hoped that butter niaking does not go the same road. 

The Place for Farm-made Butter. — There are places in the 
northern creamery sections of the country as well as occasional 
instances in creamery territory where the jiroduction of a high 
class dairy butter for market is being found highly profitable. 

The principle underlying the process of butter making is 
identical whether the work be done on the farm or in the factory, 
on a small scale or a large. The methods and machines employed 
to acciiniplish the work dift'er in size but not in principle. 

Collecting the Cream. — On famis it will be found almost 
universally desiralile to collect the cream as produced from day 
to day and hold it in well tinned cans. The ordinary four- 
gallon " shot gnn " can, eight inches in diameter and twenty 
inches high, is excellent. If the cans are rusty or have exposed 
346 
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iron patches the butter is very liable iudeed to have a strong 
met-allic or even a hshy flavor. The cream should be cooled 
promptly after separation to a temperature between 50 and io 
degi'ees F. If waj'm ci'eam is mixed with old creain the 
whole mass mil start souring promptly. Therefore, fresh lots 
should be kept separate until cohl, wiien they may bo nilixed with 
that previously procured. If the cream reaches a temperature 
of 55 degrees the souring process proceeds quite rapidly. There 
is no particular advantage in cooling at any time below 40 de- 
grees, however, and 45 degrees will do very well indeed. 

For the production of best butter, cream should be churned 
at least twice a week in winter and three times in summer. In 
hot climates daily churnings are to be preferred. 

Churning — The churning process consists essentially in a 
series of concussions which serve to break the curd and to cause 
the minute globules of butter fat to come into contact with one 
another and cause them to stick together, growing in size with 
the addition of others until granules are formed sufficiently 
large to be easily removed. The process is essentially the same 
whether done by stirring cream in a bowl, pounding a skin bag 
filled with milk, plunging a vertical dasher or re\olving a barrel 
chui'n permitting the cream to fall. 

The churn used will vary in size and kind with the amount 
of work to he done, but some form of Ijarrel is preferable to any 
in which paddles only revolve or in which tlie cream slops from 
one end of the chum to the other, the receptacle not revolving. 

All of the so-called " lightning " churns, and most of those 
made of metal should bo looked upon as tlioronglily inijiracti- 
cable. Small churns made of earthenware nuiy be perfectly 
cleansed, and in this respect are desirable. Wooden churns, how- 
ever, are still recognized as standard. AVhile more difficult to 
clean and keep sw^eet, such may be accomplished with care. 
AVood has the further advantage of being a good non-conductor 
of heat and therefore aids in holding the temperature of the 
cream near the desired point, even though the tempoi'ature of 
the atmosphere of the room is higher or lower than the cream 
within. Another valuable feature of wood is that when well 
eealded and soaked, butter fat will not stick to it. Butter of 
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better grain and textiu'c ran bo made in wooden eburns tban in 
metal eburns because it is imp(jssiljle tu so prepare m(:'tal tbat 
tlie fat will not adbere considerably even under ideal tempera- 
ture conditions, and badly if tbe cliurning is being done at a 
temjierature wliick is but sliglitly too bigb. 

To prepare tbe wooden cluirn for use, liberal quantities of 
scalding bot water should be used, primarily, for the purpose of 
soaking tbe wood, or in other Avords, driving the air out of it. 
When tbe tissue of tbe wood has become filled with hot water 
the vhole should be avcII cooled with cold water in order that 
the warmth contained in the walls of the chum shall not raise 
the temperature of tbe cream. The same principles pertain 
1o the prejiaration of all woodeuAvare, such as ladles and w<jrker. 

Straining the cream into the churn is a wise precaution for 
removal of particles of curd as well as for removal of sawdust or 
any (ither foreign matter wbich may ba^'c fallen into the cream. 

Xo barrel churn should be filled more than one-third full 
if quick and exhaustive churning is to be done. There must be 
room left for the cream to fall. 

Coloring the butter is accomplished by adding tbe li(piid 
color to tlie cream immediately before starting to churn. The 
quantity used will vary with the breed of cattle, the feed that 
they are consmning, and the nuT.rkct to which tbe butter is to 
be sbip])ed. Willi Guernsey and Jersey cows on pasture no 
color will be needed, since their product is naturally yellow. The 
shade of mrtural butter varies all the w^ay from a bright orange, 
produced by CJuernseys on blue grass pasture, to an almost pure 
wdiite, produced by Ilolsteins, Ayrshires and Shorthorns on win- 
ter feed. In wdnter, generally speaking, one cubic centimeter 
of Color for e\'ery pound of butter fat in the cream, or one tea- 
spoonful for every gallon of cream will be found abundant. Some 
colors are stronger than others and care inust ]>e exercised to not 
use too nmcli. The market reqiiiremcnts should also be studied. 

Tbe color used is the outer portion of the seed of the annatto 
]ilant Avhich grows in the South Sea Islands and South America. 
Idle color is incorjiorated mechanically in cottonseed <;>il as a 
carrier. ^ATieu used, the added color accompanies the oil and 
is made to surround the many globules of fat. Butter color 
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is \ised for the purpose of inaiutaiiiiiig a reasoiuiblo degree of 
uniformity in eolor throughout the entire year or, in other words, 
to make butter look like butter, the year round, not like butter 
in summ.er and lard in winter. 

Gas (carbou dioxide) develops in cream with the growth 
of the bacteria, which is released with a few revolutions of the 
churn. In all tightly closed barrel churns the gas slnndd be 
given opportunity to escape once, and usually twice. 

The speed of churn should be as rapid as possible and still 
secure the maximum of concussion or pounding of the cream 
within. This naturally will vary with the> thinness of the 
cream and the amount in the churn. 

At this point in the process the churning should be con- 
tinued evenly until the globules of fat have assendilcd into 
granules aud the granules grown to be sufficiently large for 
easy and thorough removal. 

When to Stop Churning. — If the churning process is cou' 
tinned too long the butter will gather into larger and yet 
larger lumps until finally the entire mass is in one or two 
gTeat chunks or balls. Such butter is over-churned and has 
incorporated throughout its entire mass a large quantity of but- 
termilk. The butter maker at this point is faced Avith the 
option of either permitting the bulterniilk to renuiin in the 
butter mass and there sour and produce a poor butter, or of 
squeezing and working the buttermilk out, M-liicli process 
is very liable to produce a greasy butter with poor grain and 
weak body. To obviate both these difficulties the churning 
process should be stopped w^hen the granules of butter have 
reached the size of a kernel of w^heat or cracked com. If the 
cream has been ripened sufficiently to render the casein brittle 
and if the temperature of the cream and the fat within it has 
been such that the particles of fat can stick together when they 
do touch, the process of churning need not have consumed 
more than twenty minutes. To churn with a hand churn more 
than twenty to twenty-five minutes is a waste of labor. ^-VTiere 
a larger churn driven by power is used it is preferable to 
cool the cream to such a temperature that the butter Avill not 
come in less than about thirtv minutes nor more than forty-five. 
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Drawing off tfie buttermilk is best done bv alloAviug the 
c'liiuTi to stand unictlj a few minutes until the granules of butter 
have risen to the top, when the buttermilk behjw may be drawn 
otf through a sieve quickly and with slight loss of butter. The 
temperature of the butter at this time should be taken. 

Washing the butter is done for the purpose of removing 
practically all of the buttermilk remaining iu the mass. The 
water, naturally, should be clean and of a temperature ranging 
from the same to two degrees lower than the butter at the time 
the buttermilk was drawn. In farm practice the butter should 
be washed twi^e, using each time fully as much water as there 
was cream at the start. Tlie churn should be revolved two or 
three times with each Avasli water to insure a more thorough 
removal of the buttermilk. The last wash water should be kept 
on the butter until the salt is ready to be applied when the tem- 
perature of the work room is too warm, 65 degrees or above. 

Salt is used in luittcr for tivo purposes: To give flavor and 
to prcseiwe the Initter. .V few peuph.\ however, prefer the haver 
of unsalted, or so-called " sweet butter." They should expect, 
however, that such yill become rancid or moldy in a verj' 
much shorter time than would be the case had salt been mixed 
with the same butter. The presence of salt to the amount of 
2% per cent of the total butter is protection also against mold- 
ing. Xeither green mold nor the ordinary black mold can grow 
in the presence of such a quantity of salt. To make butter con- 
tain 21/2 per cent of salt in the finished article it is necessars^ to 
add it in amount from 7 to 10 per cent, varying with the fine- 
ness of the salt, the amount of water left in the granules of but- 
ter in the churn, and the amoirnt of butter made in proportion 
to the size of the churn. A small batch requires more in pro- 
portion. The more ^vater remaining in the butter the greater 
will be the amount of salt washed away. Fine salt, likewise, 
dissolves more quickly and wastes more readily than coarse salt. 
Coarse salt has the disadvantage, however, of being slow in dis- 
solving, requiring from fifteen minrrtes to an hour to go into 
solution. So long a time as this, however, will often cause the 
butter in the churn to become warm and altogether too soft for 
good workino-, or in winter to become too hard. It is desirable 
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to work sooner, but if the working prorcss lie iMnitimicil wliik-' the 
coarse grains of salt are nudissol\-eil ihcy will gi-ind ami pieree 
tlie granules and gkibuk'.s of butter lat td sueli an exunit as to 
make tke whole mass sal\'v and oily in texture and Ikn-er. It is 
kigkly desirable tbat salt fur liutter making l)e tine in texture. 

Salt as ordinarily oifercd on tlie market varies considerably 
iu its purity. Some wliicli is designed for use in butter is in 
reality untit because containing eliemical impuritu's such as 
plaster of Paris, which renders the salt dilki-ult and slow of solu- 
tion. These impurities are liable indeed to cause the salt to 
remain hard and granular, like so much sand. So far as known 
they have no injurious etfect upon cattle, but certainly render 
butter less vahiable. Aside from these chemical impurities 
some salt has been exposed to dust, so when a teaspoonf'ul is dis- 
solved in a cup of water it leaves a gray tilm of dust on the sur- 
face. Such salt should not be used. .Vgain, salt \\'ill absorb odors 
if it has been stored where such is possible. The unpleasant odor 
of a close warehijuse, general store, or kitchen is not infrequently 
discernil)le in salt and in butter when suck salt is used. 

To distribute the salt evenly throughoirt the butter with the 
least possible amount of pressing or digging of the Imtter, the sab 
should be added in the churn. This is best done Ijy drawing the 
second butter wash water thoroughly. The chum should then 
be rocked backwards sutticiently to throw the gramrlar mass of 
butter against the wall of the churn opposite the drain hole. With 
a small ladle a thin layer of butter is then sprinkled upon the 
floor of the churn. Upon this salt is sprinkled. A second layer 
of butter is then draA\Ti lightly upon the first. Thus, layer upon 
layer, the salt and butter are mixed. If the temperatirre of the 
room will permit, the butter should, at this point, be allowed to 
stand for at least five minutes to permit the salt to dissolve and 
the excess water to drain away, at the end of which time 
the butter should be pressed together firmly enough to permit 
it to be worked. If a separate Avorker is used it should be thor- 
oughly scalded and cooled. After a slight amount of working 
to more thoroughly press together the many granules of butter 
the mass should again be permitted to stand several minutes to 
give the salt time to completely dissolve. 
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Working is done for the purpose (1) of distributing tlie salt 
tliorouglil}' and evenly tlirougliout the whole mass of butter, (2) 
of pressing out the superfluous water and (3) of forming the 
graiuiles of butter into a solid mass. The worker which will 
do this with the least amount of grinding or smearing and 
which is also inexpensive and easily cleaned is the best worker. 
That known as the lever butter worker, made in various sizes, 
is unquestionably the most satisfactory all-around instrument 
where a small quantity of butter is to be made. 

Here the butter should be spread evenly and worked by 
means of the five-sided lever. The working consists in a fold- 
ing and pressing process. The loose crumbs of butter must 
be gathered in from time to time and the near and far, not right 
and left, edges of the flat layer of butter turned inward. This 
folding in and pressing out process is to be continued until the 
salt is dissolved and evenly distributed and the butter has 
assimied a compact mellow, waxy consistency, when working 
should cease. Too much working causes oily texture and flavor. 

Where butter is to be made from a, herd of twenty or more 
cows one of the small-sized combined churn-and-worker (Figs. 
116 and 117) is to be reconmieuded. They are now made in 
sizes sutficiently small to chum and work 25 to 50 pounds of 
butter very satisfactorily. The principle involved in the roller 
within must conform with those indicated as necessary for the 
outside worker, namely, that the butter shall be folded and 
pressed rather than ground and sliced. Care should be taken 
in selecting a combined churn, as some are superior to others. 

Packing. — Earthen jars are still recognized as the most satis- 
factory receptacle for butter so far as the keeping qualities of 
the butter are concerned. Butter made from mildly ripened 
cream in September and October, carefiilly washed, moderately 
salted and solidly packed in clean earthen jars, covered with a 
quarter inch of salt paste, and placed in an ordinary farm cellar 
will keep so well as to be very usable throughout the entire 
winter. It would be desirable, however, under such circum- 
stances to freeze the jars of butter at the beginning of the winter 
and to thaw out one at a time when needed for use. Jars have 
the disadvantage, however, of being somewhat expensive unless 




Fia. 116, — ^Cream separator churn and bntter worker suited to the needs of the small dairy. 




FiQ. 117. — A cylindrical churn and batter worker combined. 
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they can be returned, and of being heavy and easily broken. 
Butter cut fruin jars also is irreiziihir and (ill en i'a,i;;i;ed in ap- 
pearance. I'or tliese various reasons the pound pjrint has come 
into favor in all sections of the country. 

Print tools ^\'hicli will fiuin from one to a dozen pound 
cakes at one tinre are on the market (Fig. US). The single 
pu'int, however, is not desirable for regular use because it is slow 
and bi'cause the butter piacked into it is too lialjle to become 
smeared and greasy from much handling. It is convenient 
to have one ready, however, in oi'der that small special orders 
may be more neatly filled. The print sho\\ui in figure US, which 
will make eight to twelve pound-prints at one filling, is thor- 
oirghly practical Avhere small amounts are made. The form 




A'iuw from above sliowing cutting ^ iri -. 



Fig. lis. — A multiple butler primer wtieli cuts the prints apart with wire. 

known as the Fritlay is very convenient, especially where the 
butter is liable to be soft when made and requires hardening in 
the refrigerator before being cut into pound bricks and wrapped. 

The paper used for wrapping butter should not be ci >ated with 
paraflin, but should be parchment paper. The carton should, 
however, be thoroughly well paraffined inside to prevent evapora- 
tion of moisture, and absorption of odors by the butter. 

General Caution. — The fat which is later to be made into 
butter exists in the milk and cream in the fonn of very minute 
round balls, varying in size, but averaging about}io,ooo of fm i"fF 
in diameter. The reason for cliurning is to stick these little 
globules together into larger masses called granules. The rea- 
stin fiir working is to form these granules into a single mass. 
The objet't esjicifially to lie lirhl in mind tlu-ougliout the entire 
process is to ctillect and assmnble tliese -mall particles without in 
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any ^yay Imiisiiig or disrupting the small particle itself. If one 
globule is broken or pierced and made to flow into another, the 
butter becomes to that extent salvy and greasy. To overwork 
the butter is to give it somewhat the condition which it would 
have if it had been melted. It is not incorrect in this connection 
to think of the butter fat globule as a single grape. Many, when 
gathered in clusters, fomi a unit bunch of grapes, yet each 
individual on the laincli should Ije perfect. The binieh, or, in this 
simile, the grannie of butter, may then be assendtlcd into larger 
masses, the grapes into baskets, the butter into jars. Yet, just as 
it is desirable that every bunch of grapes and every grape on 
each bunch be perfect, so is it desirable that the fine units, the 
gi-anules and the globules of butter fat remain perfect. 

Marketing. — The old way of bringing the farm butter to 
the country grocery and there trading it for goods is about the 
most unprofitable, iminspiring method of marketing known. 
AA here a passalily good dairy butter is made regularly, custctm- 
ers can risually be foimd who will pay well for it. The butter 
maker is also stimulated to do a little better work when the con- 
siuuers of the butter are knoA^ai. There is a wider field open, 
however, to those prepared to produce a high class dairy butter, 
who also have had training in selling. Many wealthy people in 
cities gladly pay from 40 to 60 cents a pound for choice dairy 
butter. The chief difiiculty of utilizing this market is that of 
transportation. To express a small quantity in an ice box is 
expensive, Avhile to send by parcels post is unsatisfactory, be- 
cause the butter will melt in transit and deteriorate in quality 
very rapidly, so that when received and cooled it will not be the 
choice butter that it was when started. 

The sellino; of butter to neiohborinc: farmers is cominrr to be 
quite an industry in regions where whole milk is shipped to 
cities, and also to some extent in communities where cream is 
regiilarly sent to the creamerv and where the housewife prefers 
to buy from a neighbor rather than to go to the labor of churning 
the small cpiantity needed for the home table. The wi-iter has 
met a few enterprising farmers doing a flourishing business in 
providing butter, cured meats, and eggs to neighboring farmers. 
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The causes of difficult churning in winter are practically 
only two in nnmber. First, the cream from which the butter is 
attempted to be made has too often been kept so cold that the 
bacteria producing the lactic acid, which in turn makes the 
casein of the cream brittle, have not been able to grow. Thus 
the cream remains sweet and tough, almost leathery in consist- 
ency. To overcome this difficulty the cream must be warmed 
and given time to sour. The second cause is a low temperature. 
Butter fat at a temperature of 100 degrees ~F. is a liquid, while 
the same globules at a temperature of 40 and even at 50 degrees 
are so hard that they cannot stick together when they do touch 
in the churning process any more than two tallow or wax candles 
will adhere when knocked together. There is no necessity for 
consmuing more than half an hour in the churning process. To 
obtain results, however, it is essential that the cream be sour and 
that the temperature be high enough to cause the butter fat to be 
slightly sticky. The churning temperature will vary all the way 
from 55 degrees in summer up to 65 degrees in winter. The 
higher temperatures will be needed where the cows are fed 
considerable quantities of cottonseed meal, lower temperatures 
where more corn is fed. As a general rule 56 to 60 degrees will 
be found desirable in the west and 58 to 64 degrees in Xew Eng- 
land and the southern states. With cream adequately ripened 
tlie length of time required to chum will regulate the tempera- 
ture at which to churn. "\^TiiIe it is true that stale cows and dry 
feed aggravate the case they become of little importance to one 
who will remember to " sour the cream and churn at 60." 

Butter Overrun — The question is often asked why or how 
it is that the creamery managers can pay to the farmer as many 
cents per pound for the fat as are received for the finished butter. 
The question also frequently calls into question the accuracy or 
honesty of the testing. Then when the farmer is able to chum a 
quantity of cream and from it secure considerably more butter 
than he could be given credit for in pounds of fat at the cream- 
ery, he is convinced that fraud has been perpetrated upon him. 
To both these questions the answer may be given that the result 
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is due to the overrun, and that by overrun is meant the increase 
in quantity of butter over butter fat secured by churning. The 
butter fat paid for at the creamery is the clear oil. Butter is not 
all oil, but contains water, salt and curd also. The analysis of 
100 pounds of ordinary butter shows a composition about as 
follows : 

Per Cent 

Water 14 

Salt 21/2 

Curd 1 

17% 
Fat 82% 



100 



In other words, 82.5 pounds of fat, by the addition of water, salt, 
and curd, has been made to become 100 pounds of butter. 

Viewing the same matter slightly difl'erently wc may figure 
that 100 pounds of fat taking up 19 pounds of water, 3.5 pounds 
of salt, and 1 pound of curd, will jiroduce 123.5 pounds of butter. 

In good home dairy practice the test of the cream may be 
ascertained with a fair degree of accuracy by churning it, weigh- 
ing the butter, and subtracting from the weight of the butter, 
one-sixth its weight, and then dividing the remaining five-sixths 
weight by the number of pounds of cream used at the start. This 
method of checking should show an agreement within 2 per 
cent of fat with that allowed at the creamery. 

Under skillful method of manufacture the quantity of butter 
over fat may be as higlr as 22 per cent without the incorporation 
of such a quantity of water or salt as to render the butter either 
inferior or illegal. And if the overrun falls as low as about 16 
per cent regularly, something is wrong. The cream may be 
inaccurately sampled or tested, the fat loss in the buttermilk may 
be excessive or some other leak is present. Buttermilk should 
not test more than 0.05 or 0.00 per cent fat. 

The composition of butter varies somewhat with the 
methods and temperatures used in making. Butter may easily 
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viiVY ill coiiiiirisitiiiii, as will lie sorii liy tlie fullowiui^ table of com- 
position of two samples, A and E : 

A B 

Per Cent l*er Cent 

Water 12 15 

Salt 2 3 

Curd 1 1 

Fat 85 81 

Totala lUO lUU 

It will be noted from the above two examples that whereas in 
" A " !S5 pounds of fat were rciiuired to prodnce Ii)(j pdiuids of 
butter, only 81 pounds were required to produce 100 pounds in 
the case of " B," a ditference of 4 pounds, which at 25 cents 
per pound would make a ditference of one dollar per 100 pounds, 
or one cent a pound. Differences even greater than those indi- 
cated occur in practice. Tlie amount of butter wliich a given 
quantity of cream will produce will easily be one-sixth greater 
than the amount of fat in that cream, as shown by the Babcock 
test, and many calculate butter yield on the basis of one-fiftli 
increase. It is iK.it desirable that the liutter-maker endeavor to 
incorporate any itnusual amount of water. There is danger 
that an illegal amount lie retained as Avell as danger of an infe- 
rior article lieing prixluced. It is desirable, liowc\'er, that from 
21/2 to 3 per cent salt be incorporated. This is to assist in pre- 
serving the butter, wdiile it is being held at moderate tempera- 
tures. In cold storage where all is frozen hard the unsalted 
butter keeps as well as the salted (Fig. 119). 

Market Classes of Butter — Butter now nmde in America 
possesses all shades of quality from the choice creamery, scor- 
ing 9G to 97 per cent and commanding several cents premium in 
price, to jiacking sttick or reniivating stock vliidi cannot well be 
scored and is a drug on the market at less than half the price 
paid for the best. 

The butter vdiich makes the market, however, scores usually 
between 85 and 95 per cent. The grade is established by a score 
based on the several qualities that the butter should possess. In 
the following table are shown the points considered, the weight 



FORMS OF SELLING 359 

or count given to each and essentially or approximately how 
butter of the four reci>gnized grades would score. Tlie flavor is 
most important, yet the bi.idy may be "' weak " or " crumbly" ; 
the ci;ilor a little " wavy '" ; the salt too light or " undissolved," 
or the package " untidy " or damaged. 

Score Cards ^Tarkcfc Classes and Scores 

Points Full .Score Choice Ex'ra Firsts Seconds 

Flavor 4.i 41 39 37 35. .5 

Body 2.5 i'l 2.3 24 23. .5 

Color 1.5 15 14.5 14.5 14 

Salt 10 10 'J. 5 1.1.5 !l.5 

Packa;;e 5 5 5 5 4.5 

Total Scurt? 100 00 03 HO 87 

Price (Illustrativej 35c 34c 31c 28c 

Forms of Selling — In what form it is preferalile to sell the 
product of the dairy will naturally be settled in many or most 
places by local circumstances. Yet some producers are so located 
that the product may be sold as market milk, as sweet cream, or 
as butter fat C(jntained in cream. If butter fat is worth 30 
cents per pound, how will the sale of sweet 20 per cent cream at 
60 cents ]ier gallon compare with it ? If we as.sume a dairy of 
twenty cows yielding 2.") pounds per day per cow or 500 pounds 
of S.c'per cent milk we shall have IS pounds ('500 X -036 = Is) 
fat, Avhich at 30 cents per pound is worth $.5.-±0. If this be sold 
in the form of 30 per cent cream there will be 60 pounds of such 
cream and i40 pounds of ,skim milk, Avhich, at dO cents ])er hun- 
dred, has a value of $1.76, making a total of $7.16. 

The .500 pounds of 3.6 per cent milk will produce 00 pounds 
of 20 per cent cream. 

Pounrls ^lilk : pounds cream : : per cent cream : per cent milk 
500 : X '■'■ 20 : 3.6 

Since 20 per cent cream weighs S.44 pounds per gallon there 
will lie 10.66 gallons of cream, which at t'iO cents per gallon ^\n\\ 
be wortli $6.40. The skim milk remaining foOO pounds milk 
minus 90 pounds cream equals 410 pounds skim milk) is worth 
about 40 cents per hundred or $1.6-i. This brings the total 
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receipts up to $8.04. This shows a protit in sweet cream selling 
over selling fat for butter-making purposes of 88 cents per day 
on a herd of 20 cows. In practice a slightly smaller sum would 
be recei\ed because of the mechanical losses of fat in handling. 

If the same milk were sold at $1.50 per hundred it would 
bring $7.50, or 5-1 cents less than in the selling of sweet cream 
and 34 cents more than in selling butter fat. 

If butter be made on the farm from the same milk there 




Fig, 120. — Cooperative creameries make dair>-ing profitable. 

will be made about 21 pounds. If this is sold at 30 cents per 
pound the sum of $6.30 will be realized. To this amount should 
be added the value of the skim milk and the buttermilk remain- 
ing, which will be about 480 pounds. This will be worth about 
$1.92, or a total of $8.22. 

Summarizing results we see that 500 pounds of 3.6 per cent 
milk sold in the four different ways bring the following results : 

Milk will bring in $7..50 

Sweet cream will bring in 8.04 

Butter fat will bring in 7.16 

Butter will bring in 8.22 



362 DAIRY J5UTTEH MAKING 

In addition to tlio tii;uros given there ninst always ho taken 
into aceounl tlie ('(juipnient and laljor rimt <>{ earing loi' and de- 
livering to market the eoniinodities. Wdiere i-oi'iperative crrane 
eries are organized a satisfaetory method of marketing is estal> 
lishcd (Fig. 120). 

QITESTinxS 

1. Whrrr' sliould farm butter makinj,' bo prartirrrl? 

2. Tbiw sliould rroani be held wliile collecting cnougli to cliurn? How cold? 
.t. Wbal is cliuniiiig? 

4. 'J'cll lin«' to get a wooden clmi-n rr;iily for use. 
^. \MiPn and how is butter colored? 
fi. Ilow long should it take to elnirn? 

7. When should the churning be stojiped? 

8. Why and how is salt adrled? 

n. Why and how is butter "worked"? 
in, Wdrat are the advantages and disadvantages of the earthen jar and the 
one-iiouiid |irint as forms of pai'king for market ? 

11. TTow may dillicult churning on the farm in winter be overcome? 

12. What is meant by overrun in butter making? 

l.i. I'nder what conditions will unsalted liutter keep as well a's salted? 
14. What causes light-colored streaks or wavy marbling in butter? 
1.5. Upon what points is butter scored? 



CHAPTER XXXII 

TESTS NECESSARY IN CREAMERIES 

The butter fat test is naturally (lie most iinjxirtaiit (Cliaptoi- 
XX\'III, yet tlie proper eoiuluct of any ercaruery includes sev- 
eral others as well ( Fio-. U'l). 

The acid test is a metliod of determiniug tlie quantity of 
acid in or degree of sourness of a cream l)y the use of an alkali 
solution. This is made by dissoh'ing -i grams of caustic 
(KOII) in lOOO c.c. jnire watt-r. 1'liis is a simple titration of 
an alkali solution of kno\\ai strength against a known amount 
of sour cream of unknown acid strength in the presence of 
plienolphthalein as an indicator, two or three drops heing used. 
So long as the mixture of cream and alkali solution remains 
white the acid is in excess. When the acid is killed the whole 
mixture tirrns pink, if 17.G c.c. of cream he taken as .sani]ile a 
normal acidity would require the irso of ahout 12 c.c. of the alkali 
solution, which ^vould indicate the presence of aljout O.til per 
cent acid. The formula usually employed in the determination 
of acid is that dewised liy ])r. ]\Ianus: 

CO. alkali X .009 ,, .„„ ^ e -a 

-:- - , X 100 = per cent of acid. 

c.c. sample used 

The lime water test for acid is cheaper and easier of opera- 
tion than the Manns and sufficiently accurate when used on sour 
creams. The lime water is made by putting a quantity of quick 
or air-slacked lime in any convenient jar, covering with water, 
stirring and letting stand for sixty hours or more in order that 
the water shall have taken up all the lime possible. When the 
solution has reached its condition of constant strengih the clear 
liquid should be poured or drawn off into a separate bottle and 
more water added to the lime and stirred for a later usage. To 
make the test 17.6 c.c. of sour cream are then measured into a 
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white cup and the rinsings of the pipette added to the cream in 
the cup. Three or four di'ops of plieuOilphthaknu indicator are 
then added to the sample. The lime water is then added from a 
graduated cylinder or a burette until a delicate permanent pink 
color is reached. So long as the mixture remains colorless, acid 




Fig. 121. — Dairy School students checking up their work by meana of the Babcock test. 

predominates. When a constant pink color appears it may be 
judged that the free acid has been destroyed by the lime water. 
The quantity of lime water used may then be read from the 
cylinder. The amount of acid in the cream will be indicated by 
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dividing the number of cubic centimeters of lime water re- 
quired for neutralization by 5. Thus : 

c.c. lime water 1 ^ ■ , 

Thus, if a cream Ijc so sour as to require oO c.c. of saturated 
lime water to neutralize the acid in 17.6 c.c. of cream, we have 

30 -. 

-r- = 6, or O.UO per cent acid. The lime water test will not work 

on sweet milk or cheese making, but is of value in farm or 
creamery butter making. 

The moisture test is used to determine the amount of 
moisture in iinished butter and its use is highly important, espe^ 
ciaUy in preventing the incorporation of an illegal quantity of 
water. Butter must contain some water to dissolve the salt and 
to prevent an oily taste. This is accomplished by about 14 or 
15 per cent moisture. The law in many states and a ruling of 
the Internal Revenue Department of the Federal Government 
make a butter illegal if it contains 16 per cent or more of 
moisture. 

The test is made hj warming a carefully taken sample and 
mixing it into a paste and then carefully weighing out into an 
aluminum cup 10 grams or 20 gTams, according to test used. 
The sample is then heated slowly over an alcohol lamp or 
other flame rintil the water is entirely expelled from the sample. 
The complete absence of moisture is indicated by a slight brown- 
ing of the sample. The sample is then re-weighed. The per- 
centage amount of water originally present is shown by the 
percentage amount of loss occasioned by dr;>dng. The apparatus 
for making this test is not expensive and it is highly important 
that it be used regularly in creamery butter-making. 

Salt Test. — The salt test now usually employed is that de- 
vised by Mr. Gray of the Federal Dairy Division. The 
solution used is one made by dissolving 5.81 grams silver 
nitrate in 2000 c.c. pure water. The indicator used is potassium 
chromate. Ten grams of butter to be tested are weighed 
into a flask, dissolved in hot Avater and made up to 500 c.c, 
50 CO. of this solution is then pipetted out and discharged into 
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a white porcelain or enamel vessel. Two or three drops of 
potassium chromate indicator are then added to the solution. 
The silver nitrate solution is then added from a hurette until 
the sample assumes a reddish-brown color. Each cc. of silver 
jiitrate solution used will re]>resent d.l ]ier cent of salt. Thii- 
2."i.r) cc. of solution used would indicate the presence of 2Jii'i 
per cent salt in the sample. The use of a salt test is essential 
to uniformity of product. 

QUKSTTONR 

1. Wliat is tlin piirpnso of thp ncid test in liuttrr maklTif;? 

2. How is it operated? 

3. TTow may lime water be used in the place of other neutralizers? 

4. How is the test for nioistiire in Ijutter operated? 

5. Explain the use of the salt test. 



CHAPTER XXXIII 
FARM DAIRY CHEESE (GOUDA)' 

There are sold in America probably a hundred or more 
varieties of cheese. Although bv far the greater portion, with 
respect to quantity, is made here, the manifold kinds are largely 
miported from hhiropc, chietiy from Switzerland, Italy, France 
and Gennany. 

All cheese may be divided into tv^-o great classes, that made 
from fresh sweet milk and that made from milk which has 
become, or is made to become, slightly acid. The American 
cheese, commouly sold simply as cheese, is of the acid curd 
kind, while most of the imported cheeses are of the sweet curd 
group. The Gouda is of Holland origin and is one of the sweet 
curd cheeses. It is, therefore, more closely related to the Brick 
and the Swiss than to our common cheese. 

The ordinary process by which our American cheese is made 
in factories is not applicable to fann dairy cheese making, be- 
cause it requires too much time, and is so complicated that it 
requires years of practice to become sufficiently familiar with 
the varying conditions in wdiich milk comes to the vat. 

Process of Making. — The various changes that take place in 
milk nearly all develop in the milk drawn in the evening and 
kept over until the following morning. So if milk is made into 
cheese immediately after it is drawn, no difficulty Avill be ex- 
perienced, and by employing a simple and short method of manu- 
facture, anyone at all accustomed to handling milk can make 
a unifonnly good cheese with the appliances found in any well- 
regTilated faiTa home. 

The best time to make fann dairy cheese is immediately 
after milking. The milk should first be poured from one vessel 
to another in some locality where the air is pure and fresh, 
raising the vessel from which the milk is poured high, so the 

^ Adaptpfl in part from ^liiniesota T'lrcular, 'Farm Pairy CIipp':?." 
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air can pass through the milk and carry otf the animal odor. 
The milk is tlien poured into the vat, or if no vat is available a 
large -^vash boiler may be used. It is not necessary to use cheese 
color, hut if it is desired that the cheese look rich about a tea- 
spoonful of cheese color to sixteen gallons of milk may be used. 
The color is best mixed by means of a large dipper, filling it 
half full of milk, mixing the color thoroughly in it and stirring 
it into the milk. 

At this point the milk is heated, if necessary, to make certain 
it has a temperature of 86 to SO degrees. It may be heated 
by setting it on the stove for a short time, stirring continually. 
Hot water must not be added to warm milk, it retards greatly 
the rennet action. The rennet extract at the rate of one ounce 
to a hundred ]>ounds or twelve gallons of milk is now added. 
It shoiild first have been diluted in about ten times its bulk of 
cold water before adding. It must be well stirred into the milk. 
The milk should begin to curdle in from ten to twelve minutes. 

If rennet tablets are used to curdle the milk it is best to 
use one small tablet for every five gallons of milk, or one large 
tablet to twenty-five gallons of milk. Small tablets are about 
the size of a dime ; large tablets are about the size of a silver 
quarter of a dollar. The rennet may be procured from any 
creamery supply hoiise. 

To add the rennet, if tablets are used, the required amoiint 
is first dissolved in a small quantity of cold water and then 
poured into the milk. Great care should be taken not to have 
the milk at a temperature below 86 degrees wlien the rennet is 
put in, and it should not be above 90 degrees aftenvard. The 
milk must now be stirred gently for two or three minutes, then 
let stand until the curd is firm enough to cut. To ascertain when 
the curd is ready for cutting the index finger is inserted into the 
milk at an angle of forty-five degrees until the thuml> nail 
touches the milk, a slight notch is then made in the curd with 
the thumb, then the finger is gently raised; if the curd breaks 
clean across it withoTit many flakes remaining on the finger it 
is ready for cutting. With a little practice one mil soon know 
when the curd mass is ready to cut. 
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For cutting, regular cheese kuives are best, one with hori- 
zontal blades and one with perpendicular blades. In case it is 
intended to make only a few cheeses a wire bread toaster or a 
coil of clean hay wire may be used, the wires being about half 
an inch apart. The cut is tirst made lengthwise, then crosswise 
of the vat or boiler until the curd is cut into cubes aliout the 
size of small kernels of corn. 

After the cutting is iinished the curd is gently stirred by 
hand for about three minutes, then heated slowly to 98 or 100 
degrees, constantly stirring gently while tlie curd is being heated ; 
the curd is kept at this temperature for about forty minutes. 
To tell when the curd is sutiiciently cixikcd a handful is squeezed 
gently, held for a moment, then the hand is opened and if the 
curd falls apart it is firm enough. As soon as the curd is suffi- 
ciently cooked the whey is drawn off and the mold is filled by 
taking a double handful at a time and pressing gently into the 
mold, continuing imtil the mold is full and well rounded up. 




Fig. 122. — A simple cheese press for farm dairy cheese making. 

The cheese curd is then taken out of the mold and turned 
upside do-wn and replaced The cover is put on and the whole is 
put into the press, which may be a simple, old-fashioned lever 
press, illustrated in the accompanying cut (Fig. 122). The 
stick should be about twelve feet long. A broken wagon tongue 
or fence rail answers the purpose very well. A pail containing 
a few cobble stones will answer for a weight. Eegnlar Gouda 
molds are best, but any tin or wooden receptacle will answer 
if small holes are made in it to permit the whey to escape. The 
cheese should be from eight to ten inches in diameter and about 
three or four inches high. The box upon which the mold is to 
be placed is set about three feet from a wall, post or tree on 
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which a shit is nailed, uuJer which the eud of the stick is placed. 
A hoard hlock about six inches in diameter is set on the mold, 
on this the stick is rested. Full pressure is not applied at first, 
but the pail is hung about half way between the mold and the 
end of the stick. The cheese remains a few hours in the press 
and is then taken out and dressed. 

To dress a cheese it is first jiut into warm water and a piece 
of cheeseclolh about six inches A\'ide and long' cnnugh to go around 
the cheese is wrapped smoothly around the cheese and folded 
down over the sides ; then a cap is put on each side. The cheese 
is then returned to the mold. Both are ]nit rmder the press, 
moving the pail to the eud of the stick. I'lie cheese is left in 
the press for abnut twelve hours, then taken out and salted. 

The cheese may be either dry-salted or brine-salted. Brine- 
salting is the better way. A solution of salt and water is made 
as strong as it can possibly he made ; the cheese is put in this and 
salt is sprinkh'd on the exposed surface. The cheese is left in 
this for thirty-six hours, being tui'ued eveiy twelve hours. 
When salted sufficiently long the cheese should be removed from 
th(^ brine, soft cloths loft on, wiped dry and laid on a cellar shelf. 
After alxiut two or three days, when the t-heese has become fairly 
dry on the outside, it should be ilijiped in hot paraffin. This is 
done to kill all mold spores that have Indued on tlie moist surface 
and also to keep the chet'se moist by }ire\'e]itlng the evaporation 
of water. 

Tlioi tr-'uijierature best adapted for curing is from 75 to 85 
degrees. The cheese will be ready for use in from two to four 
months. The lighter the cheese is salted the sooner will it he 
ready for use, and the more the curd is cooked the slower it will 
be in ripening and the longer it will keep. 

Yield, Cost and Value. — Cheese removes from the milk most 
of the casein and fat but practically none of the sugar and albu- 
men. Yet a yield of cheese equal to about 10 per cent of the 
weight of the milk may be expected, because in the cheese there 
must and will be some water. A hundred pounds of milk test- 
ing .T.Y per cent fat Avill yield about 10 pounds of cheese. The 
butter value of the milk at 30 cents per pound for fat would be 
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about Jfl.ll aiiil the skim milk almut I'n ecnl- m'in\ makiiip- a 
total of about sJ^LoT) per hundred. The 10 pound.- of cheese 
would lie Avorth, if purchased, aboi^t 25 cents per pound or $2.rj0, 
and the -^vhev abi:>ut 10 cents more, making abotit $2.60; or, in 
other words, the cheese for the farm home may be made at home 
for less than half the usual retail price. 

A gallon of milk "u-eighs abotit S.6 potmds and "will make 
about O.S.J pound cif chee=e. Therefore, to make a chee-e weii^h- 
ins: from six to seven pounds, seven to eii^ht gallons of milk will 
l:ie re(piire'l. Home-made Gnuda has a fo<:>d value equal to 
American cheese and greater than many imjiortcd varierii's. 
With a little exi>erieiice cheese may l;ie nmde during ilay and 
October to supply the table the year around. 

QUESTliJXS 

1. To -n-hat class of cheese does the Gouda behjnjr? 

2. How many pounds ot cheese will eight gallons of milk make? 

3. At hutter iirices for fat in milk what «ill larm-ni<ide rhce^e cost per 

pound ? 

4. How may a constant supply for the home taijle be mo-t cunvcniently 

made? 

5. Whv is cheese net more generally made on farms? 



CHAPTER XXXrV 

COTTAGE CHEESE 

Food Value — Cost. — Cottage cheese, made from skim milk, 
is one of the most healthful and economical as well as tastv 
foods which can be provided for the farm table. The usually 
calculated value of skim milk for stock feeding is about 25 cents 
a hundred. One hundred pounds of skim milk will produce 
from l-t to 16 pounds of cottage cheese, thus entailing a cost 
of about 2 cents per pound. ^A^ile such cheese is about two- 
thirds water, which would advance the cost of the solid sub- 
stances eaten to about 6 cents per pound, it must not be forgotten 
that ordinary meat costing from 15 to 25 cents per pound is 
likewise about two-thirds water; also that even at 6 cents per 
pound for the solid substance of cottage cheese the fact that it 
is rich in protein, making for muscular growth, gives it, in 
reality, a higher value than cereals which could be bought at 
the same price per pound. 

Method of Making. — The making of cottage cheese or pot 
cheese, though simple, is controlled by certain principles which 
make for quality. Flavor is the quality first to be considered. 
This can be controlled only l:>y governing the character of the 
milk used. While not a very sensitive product cottage cheese 
is the most tastj^ when clean sweet milk is properly soured at a 
temperature of about 70 to 75 degrees F. A higher temperature, 
one ranging in the neighborhood of 90 degrees, is liable to pro- 
duce gassy fermentations and foul odors, and a temperature lower 
than 70 degrees retards the growth of the bacteria which produce 
the acid, and thus causes a waste of time, and if too cold the 
souring process can scarcely continue at all. At times, too, it 
is necessary to add to the skim milk to be soured a little starter 
in the nature of clean, sharp buttermilk or a small quantity of 
plain milk which has previously become sour. If the milk be- 
comes too sour the tendency is to produce a hard, dry, sawdust- 
like product, one not usually relished. When the milk has 
372 



FINISHING 373 

curdled, not too thick, it should be cut into little squares or 
cubes by means of an ordinarv knife or a wire bread toaster may 
be used if a larger quantity- is being produced. This done, the 
temperature of the entire mass should be raised, either by heat- 
ing on the stove or by pouring hot water into the curd mass. 
This is done for the piirpose of " cooking " or hardening the 
curd. Water should not be added when the heating can be done 
the other way, as it removes flavor. The temperature should be 
raised slowly with frequent stirring tmtil a temperature of from 
ll.j to 125 degrees has beeji reached. The lower temperature 
would be used with very sour milk, the higher with milk not 
so sour. If, however, the milk is really not sour enough when 
the heating is done it will pjroduce a rubbery mass, one not 
usually favored. The effect of high acid is to produce dry hard 
curd : the effect of high heat is to produce nibhery curd ; tlie 
effect of long-continued heat is to produce a hard curd. The 
total time of cooking will rec^uire from twelve to eighteen 
minutes. At this point expierienoe only can indicate just when 
to stopj the cooking pjrocess. The curd should be fairly hrm but 
not hard. The whey is removed most easily liy pouring tlie 
entire mass into a cheesecloth bag, and permitting it to hang 
until thoroughly drained. A better way, however, is to wash 
the curd in cold water as soon as the cooking is complete. This 
cools and washes the curd, and it keeps better. 

Finishing. — After tlie moisture has been fairly well, but not 
wholly drained or pressed out, the curd may be thoroughly 
worked up by means of a ladle, or if rather hrm, by hand. Many, 
however, prefer that the curd remain in large flakes and lumps 
rather than in fine form, in which case the curd should be cut in 
large squares, stirred carefully, and mixed with a silver fork 
gently. Liuring this mixing process the salt should be added, and 
if desired, a small quantity of pepper, preferably white pepper. 
At this point cream may be added to further increase the tasty 
quality and food value of the cheese. WTien thoroughly mixed 
to an even consistency it may be made up into little patty-cake 
balls by rolling in the hands or, if desired especially for market, 
may be printed the same as butter into pound prints, and 
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wrapped in parchiiieiit or paraffin paper to prevent its drying 
too rapidly. In this form it may or may not, according to the 
local demands, be inserted into a paraffined butter carton, where 
it will preserve its quality for a somewhat longer time than if 
left more or less exposed. 

Short Lived. — Cottage cheese is short lived. For best re- 
sidts it should be consumed the same day that it is made. If 
held, it should be in a cohl refrigerator to prevent excessive 
souring, and even under favorable conditions, cannot be ex- 
pected to retain its quality longer than from two to four days. 

As now made: in factories, hovever, and stored in commercial 
refrigerators, cottage cheese keeps well for ."1 to months, be- 
cause so well washed and cooled after heatins: or cookinc:, and 
because fi'ozen solid like butter soon afterwards. 

Skim milk will yield from 14 to IC pounds of cottage cheese 
per hundred pounds of milk, and when the chee'se is seasoned, 
and a snuill quantity of cream added, and Avhen put on the 
market in attractive form, usually brings 10 cents per pound. 

Fanners' Avives generally should make more use of cottage 

cheese on their home tables and some are so situated that they 

could earn nice pin money liy putting a tasty cheese on the local 

market. 

QUESTIONS 

1. ^^^lat is the food value and cost per pound of cottage cheese? 

2. What is the effect of high acid on condition of curd? 

.3. What is the effect of liigh temperature on texture of finislied cheese? 

4. How long will cottage cheese keep its quality if kept cold? 

5. What are the benefits in waKliiiig tlic curd Ju cdhl water soon after 

cooking? 



CHAPTER XXXV 

ICE CREAM 

Ice ckea^i is one of the iimst uiiivorsally fa\-orc<l desserts 
in America. It is sold in most candy, fruit and driicr stores 
and served at practically all hotels in this country, yet is little 
known in most European cities. The ocean liners seiTe ice 
cream to the passengers in all parts of the world, yet the ice 
cream is practically all secured in the United States and stored 
even fi.tr months on the vessel. Ice crearn likewise is a favorite 
dish in the home, wlicre larae qnantities are made in small lots. 

Artificial cooling in a simple way has heen kno^vn for cen- 
turies and the making of a frozen food somewhat resemblinsr 
our ice cream has been practiced for several hundred years. 
But the ice cream industry as known to-day started in 1852 in 
Baltimore. 

The making of ice cream and shipping it even long dis- 
tances is now a well-organized industry Avhieh consumes about 
100,000,000 pounds of butter fat annuallv. 

The formula used is important, but little more so than the 
method of freezing and storing. For best results there should 
not be to exceed 14^,4 per cent sugar in the tinislied article. This 
is attained by adding one part sugar for every six parts of liquid 
or one pint sugar to three quarts cream, for a six-quart freezer. 
For a gallon freezer the following formula has been found good : 

Rich Formula Children's Formula 

2 qts. 20 per cent cream 1 qt. 20 per cent cream 

Va pint sugar 1 qt. skim milk 

Vanilla to taste Vb pint sugar 

Vanilla to taste. 

If eggs are used the whole mass should be cooked into a 
custard. This produces a very rich tasting dish but one that 
is rather expensive. In general commercial trade no eggs are 
used. If chocolate, coffee, or caramel flavors are desired in 
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addition, tiiese flavors may be added on top of the vanilla with 
no ill effects, in fact chocolate ice cream is better if there be some 
vanilla present. 

Condensed milk is coming to be very much used in ice cream 
to give body and smoothness. For home Sunday dinners it 
might not be worth while to use condensed milk, but for any 
more formal occasion where continued trade is sought it cer- 
tainly does not pay to do without it. 

The addition of more fat, i.e., richer cream, will not take 
the place of the smooth body of condensed milk. If the sweet- 
ened variety is used allowance must be made for the sugar in 
it. If the unsweetened, sterilized, canned kind be used, care 
needs be taken to use not over 10 to 1.5 per cent of it, lest the 
cooked taste be too pronounced. If condensed milk be used it 
should take the place of an equal amount of cream so that the 
sugar propoi*tion will remain constant. 

Formula With Condensed Milk 
1 qt. 20 per cent cream 
li/j pints whole milk 
1-2 pint condensed milk. 
Vb pint sugar 
A'anilla to taste. 

This will produce a smooth ice cream which will test about 
12 or 13 per cent fat and have better body and stauding-up 
ability than when no condensed milk is used. 

Ice cream powders are in most cases simply mixtures in 
various proportions of some East Indian gum Avith powdered 
sugar. Rice flour and starch are sometimes used, but are 
not to be recommended. This powder is used by first being 
tliorotighly mixed with the dry sugar and later the sugar mixture 
is beaten into the cream. In this way the powder helps to " dry 
out " the ice cream and cause it to remain in mass fonn. 

Gelatin is now used in nearly all commercial ice creams to 
prevent the formation of coarse spines or slivers of ice when the 
cream stands a few days. It is used by first dissolving it in hot 
water and pouring into the cream while hot, stirring vigorously 
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the while. A teaspoonful of any tal)le gelatin dissolve.] in half 
a cup of water -^^-ill suffice for a gallon of ice cream. 

Gum tragacanth, a vegetable gum, is used but is not as 
strong to prevent crystallization as gelatin and is more used to 
dry out the mix, to produce a compact meaty mass. This is 
used in the form of a diy powder, preferably mixed with finely 
powdered sugar to aid distribution. 

The freezing of ice cream is an easy matter provided too 
much sugar has not been used. Water freezes at 32 degrees F., 
milk and cream at 31 degrees, and cream in which li per cent 
sugar has been dissolved, at 2S degrees. If more sugar be 
added the freezing temperature will be yet more depressed. 
AYater-ice and sherbets freeze with more difficulty than ice 
creams because carrying more sugar. 

The best simple trick in the matter of quick and easy freez- 
ing is to pour cold water in among the ice lumps and salt grains 
hefore starting to turn (Fig. 123). 

"UTien the mix is in the freezer can and all is adjusted, cracked 
ice should be added to the freezer tub first, until about one-third 
full, salt is then scattered over the ice, more ice is then added 
to fill the tub nearly full, and salt again scattered on top of the 
ice. The ice should not be packed about the can. At this point 
in the process the cold water is added until it flows out the 
safety hole on the side. The first thing noticed as a result of 
adding the water is that it will turn much easier than ■«'ithout it, 
and second, it "nfill freeze in a fraction of the time often re- 
quired in the dry ice-salt method. Moreover, since the mix is 
comparatively warm when added and must be cooled to about 
30 to 29 degi'ees before the swell can take place, it is useless to 
turn rapidly at first. Butter lumps are formed by turning too 
fast at first and churning it. The freezing process may 
even be done on time schedule. During the first seven minutes 
after the water has been added the freezer crank should be 
turned rapidly, two or three revolutions, ev^erv' half-minute to 
keep the walls clear and prevent the dasher from setting. After 
seven minutes of cooling the mix will be nearly ready to freeze 
and will be cool enough to be viscid. In this condition it will 
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retain a part of tlie air beaten into it by the rapid turning wliicli 
continues from the seventh minute until the ice cream is frozen. 
The whole process of freezing with water as descriljerl will not 
take more than twelve or thirteen minutes and may be done in 
ten minutes with a one- or tAvo-gallon freezer and in thirteen 
minutes with a tert-gallon freezer. 

The quantity of salt to use to get quick freezing need not be 
more than one-tenth of the amount of ice. Full value of the 
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Fig. 123. — Illuptrating the addition of water to the salt ice mixture to hasten the freezing 

of the ice cream. 

salt is secured by putting it at the middle and at the top of the 
ice so it will work on tlie ice as it trickles downward. 

To freeze ice cream in ten minutes be sure the mix is not 
too sweet and then pour cold water in among the lumps of ice. 

Holding ice cream is best done by packing solid in can and 
then dry-packing the can, using a coarse salt that will not dis- 
solve too rapidly. If for any reason the ice cream melts and 
then is rehardened without agitation it will not be edible on 
account of spines of ice which have formed. Melting and re- 
freezing is the cause of coarse spiny ice cream. The whole mass 
may be put into a freezer and refrozen, however. 



QUESTIONS 379 

If several batches are to be frozen in quick succession the 
holding can should be well packed in ico and salt in advance. 
A common " shot-gun " milk can set in a tub or half barrel 
makes a verv good holding can. By transferring the freshly 
made batch to the ircil can any desired amount may he made 
even with a small freezer. 

The " swell " in ice cream is due to the incorporation of air 
into the cream just as in whipped cream or beaten egg. A good 
swell is loo per cent, Ijased on the cream, i.e.j udt cimsidcring 
the sugar, or SH per cent based on the vohmie (jf total mix. A 
better way is to figaire by weight. A gallon of market ice cream 
should not weigh over .3.3 ]iounds to the gallon, and .3 ]ionnds is 
enough for quality and profit. 

QUESTIONS 
1. How much ice cream is consumed- per capita in tlie United States 

annually ? 
2'. How long lias ice cream making been carried on in a wholesale way '■' 

3. Why and how is condensed milk used in ice cream making? 

4. Why and how are ice cream powders used? 

5. Why and how is gelatin used ? 

G. How may ice cream l)e frozen in ten to twelve minutes willi a 1 to 10 
use of salt and ice? 

7. How may tlie ice cream made be Ijest stored wliile more is being frozen? 

8. Why is a reasonable " swell" desirable in ice cream? 
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CHAPTER XXXVI 
MARKET MILK 

By market milk i^ meant that milk whicli is coiisumi'd in 
the IVirm of milk, ehietly in cities and towns. 

The importance ,if this phase of the dairy inelustrv has not 
keen fully apjjreeiated by the producers of milk, hy the eon- 
s^imers, or by the state institutions giving instiiietion in the 
various phases of dairy hnslnuidry. From governnn'iit tigures it 
appears that 421,4 per cent of all the milk prodm/ed by the nearly 
twenty-two million dairy cows in the United States, is sent to 
town to be used as milk, cream or condensed milk, the remaining 
.J 71 J per cent Ijeing made into butter ( -f.J'/t ), ice cream ((J%) 
or cheese (4't ). Just what portion of the 42l/> per cent used 
as market milk is sohl as cream and what portion as milk Inis n(jt 
been sho^\'n, but. from fig-ures at hand it would seem tliat 



't 



more 



than half of the fat sold in the two has been sold in milk. Conse- 
quently, therefore, aliout o(J per cent of the total milk ikjw hnds 
its way to the consumer as milk. Although this quantity would 
give to each individual less than a pint a day it is well known 
that adtilts, as a rtile, consume small (ptantities of milk, and tliat 
the major portion ptirchased in homes is used as food for infants 
and young children. In this connection it is more than of in- 
terest to note that fully two-thirds of the 2,2rjO,O00 infants in 
the United States, or 1,500,000, are being raised wholly, or 
very largely, upon the milk of the cow rather tlian at the breast. 
The likelihood of death during the first year of infants so reared 
is also known to be aliont nine times as great as those nottrished 
on mother's milk. It is evident, therefore, that the proper pro- 
duction, care and use of the 30 per cent used as infant food is 
of more vital cijnsequence that the remaining 70 per cent which 
is l>eing consttmed by adults as cream, butter or cheesd. Since 
this minor qttantity is of major vahte, measitred in consequences, 
every milk producer should know more exactly Avhat the conse- 
quences of inferioi- milk are. It has been demonsti'atod tliat 
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where milk can be secured clean, fresh and from healthy cows 
the mortality rate drojjs to about two to one, showing conclu- 
sively that it is not cow's milk i)er se. but rather the condition 
of the cow's milk which causes the trouble. 

Factors Influencing Quality. — Practically all unfavorable 
conditions or (jualities of milk can be related to one of the fol- 
lowing causes : 

A. The Cow May he Sick.- — If she is, her milk should be 
considered as also out of condition and iindesirable as human 
food. Green corn fed in excessive amounts in late smnmer or 
early autumn will induce looseness on the part of the cow, which 
condition will be promptly reflected in the child consuming the 
milk. On the other hand, dry hay and fodder which bring 
about a constipated condition in the cow tend to induce similar 
condition on the part of the child. Some feeds such as com 
silage made from mature corn or roots should be fed to cows 
in winter from which milk is sold for infant feedino-, since these 
feeds tend strongly to keep the cow in best physical condition. 

B. Strong flavored feeds, such as rye or winter wheat pasture 
or the various wild weeds that spring up in spring or autumn 
in various places, also produce a milk of inferior flavor, though 
not particularly detrimental if consumed. 

C. Air which contains foul odors of any sort may be the 
source of disagreeable flavors in milk. Milk, therefore, should 
be removed from the stable promptly and kept in a sweet, fresh 
atmosphere, in the milk house. This class of trouble is, however, 
of small consequence compared with the condition of the cow 
and especially when compared with the detrimental effects of 
bacteria. 

D. Bacteria are microscopic plants which grow under a 
great variety of conditions all about us. By far the greater 
number are of no consequence to us so far as our health is 
concerned (Fig. 124). ililk produced in the winter time in 
the ordinary stable may contain a dozen or two varieties of 
bacteria, yet only two or three kinds will be found present 
capable of modifying the milk itself to any appreciable degree. 
The universally common milk organism is the bacillus which 
produces lactic acid. 



FACTORS INFLUENCING QUALITY 385 

This is particularly tiaie in summer wlien the cows are on 
pasture. This germ does not produce heat-resisting spores and 
is therefore easily killed by high temperature. Although this 
organism is the one which sours milk and is so abundant in 
buttermilk, which is a good be^-erage for both adults and infants, 
it does not follow that a medium number in milk supposed to 
be sweet would be beneficial to the child, ililk fed to young 
animals, whether child, chicken, pig or calf, should be thoroughly 
sweet or fully sour. 

The second most common class of bacteria found in milk is 
that kao^vB as the Colon group, " Bacilli Coli." There are 
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Fig. 124. — Milk as it appears under the microscope. The clear, round fat globules 

are irterspersed with bacteria. Note relative smallneas of the germe, also that the bacteria 
are grouped in clusters. See also Fig. 125, page ^^8. 

several varieties of this class of organisms. Some have power 
of free movement, others have not, however none of them have 
the power of forming within themselves spores so resistant to 
heat that even boiling may not destroy them. They also pro- 
duce gas while growing. It is the distending effect of the gas 
produced by the growth of these bacteria which causes the pain 
to infants suft'ering from cholera infantum and similar intes- 
tinal disturbances. The natural habitat or home of this class 
of bacteria is the intestinal tract of all higher animals, espe- 
cially cows, and they gain entrance into the milk through par- 
ticles of manure which accidentally fall into the pail during 
milking. Many other methods of entrance are possible, e.g., 
from poorly washed pails, or even nursing bottle and nipple. 
25 
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\lo\i}' or strinjiy milk, if not iu this condition \vlien drawn 
from tlie cow, in wliicli ease garget "wonld be indieated, is also 
tlie work of certain microscopic plants wliicli feed largely upon 
tlie sugar of the milk and reduce it to the ropy or stringv 
character. This complaint is most common in the warm weather 
(if summer while coavs are standing iu stagTiant pools of water 
in the pasture. Kopy milk is not particularly injurious, hut 



Score Card for Milk 
United States Department of Agriculture, Bureau of Auimal Industry, Dairy Di\-ision. 
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Directions for Scoring. 
BACTERIA PER CUBIC CENTIMETER— PERFECT SCORE, 35 
Points 
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Points 

25,001- 30,000 29 

30,001- 35,000 28 

35,001- 40,000 27 

40,001- 45,000 26 

45,001- 50,000 26 

50,001- 55,000 24 

55,001- 60,000 23 

60,001- 65.000 .... 22 

65,001- 70,000 21 

70,001- 75,000 20 

75,001- 80,000 19.0 

80,001- 85,000 18 

85,001- 90,000 17 

90,001- 95,000 16 

95,001-100,000 15.0 

100,001-120,000 12 5 

120,001-140,000 10 

140,001-160,000 7 6 

160,001-180,000 6,0 

180,001-200,000 2 5 

Above 200,000 0.0 

Note. — "When the number of bacteria per cubic centimeter esceeds the local legal limit 
the score shall be 0. 

FLAVOR AND ODOR— PERFECT SCORE, 25. 
Deductions for disagreeable or foreign odor or flavor should be made according to con- 
ditions found. When possible to recognize the cause of the difficulty it should be described 
under Remarks. 

VISIBLE DIRT— PERFECT SCORE, 10. 
Examination for "visible dirt should be made only after the milk has stood for some time 
undisturbed in any way. Raise the bottle carefully in its natural, upright position, without 
tipping, until higher than the head. Observe the bottom of the milk with the naked eye 
or by the aid of a reading glass. The presence of the slightest movable speck makes a 
perfect score impossible. Further deductions should be made according to the amount of 
dirt found. When possible the nature of the dirt should be described under Remarks. 

FAT IN MILK— PERFECT SCORE, 10 
Points 



Under 500 35 

500- 1,000 34 9 

1,001- l.otXl 34 8 

1,501- 2,000 34.7 

2,001- 2,500 34.6 

2,501- 3,000 34.5 

3,001- 3.500 34.4 

3,601- 4,000 34.3 

4,001- 6,000 34.0 

6,001- 6,000 33.8 

6,001- 7,000 33.6 

7,001- 8,000 33.4 

8,001- 9,000 33.2 

9,001-10,000 33.0 

10,001-11,000 32.8 

11,001-12,000 32.6 

12,001-13,000 32.4 

13,001-14,000 32.2 

14,001-16,000 32.0 

15,001-20,000 31.0 

20,001-25,000 30.0 



Points 

3.2 per cent - 6 

3.1 per cent 5 

3.0 per cent 4 

2,9 per cent 3 

2,8 per cent 2 

2,7 per cent 1 

Less than 2,7 per cent 



4,0 per cent and over 10 

3,9 per cent 9,8 

3,8 per cent 9,6 

3,7 per cent 9,4 

3,6 per cent 9,2 

3.6 per cent 9 

3.4 per cent 8 

3.3 per cent 7 

Note. — When the per cent of fat is less than the local legal hniit the score shall be 

SOLIDS NOT FAT— PERFECT SCORE. 10. 
Points 

8.7 per cent, and over 10 

8.6 per cent 9 

8.5 per cent 8 

8.4 per cent 7 

8.3 per cent 6 

8.2 per cent 5 

Note. — When the per cent of solids not fat is less than the local legal limit the score shall be 

ACIDITY— PERFECT SCORE, 5 



Points 

8.1 per cent 4 

8.0 per cent 3 

7.0 per cent 2 

7.8 per cent 1 

Less than 7.8 per cent 



Points 

0.23 per cent 2 

0.24 per cent 1 

Over 0.24 per cent 



Points 

0.2 per cent and less 5 

0.21 per cent 4 

0.22 per cent 3 

BOTTLE AND CAP— PERFECT SCORE, 5. 
Bottles .should be made of clear glass and free from attached metal parts. Caps should 
be sealed in their place with hot parafEn, or both cap and top of bottle covered with parch- 
ment paper or other protection against water and dirt. Deduct for tinted glass, attached 
metal parts, unprotected or leaky caps, partially filled bottles, or other conditions permitting 
contamination of milk or detracting from the appearance of the package.; 
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tlie roi"iT condition is usually accompanied by a bitter or foul 
flavor. 

Bitter milk may be either the result of certain bacteria which 
grow slowly at a temperature of between 40 and 50 degrees, 
or it may be due to the physical condition of the cow yielding it, 
in which case the bitter taste will be evident the moment it is 
drawn from the udder. This condition often occurs with cows 
that are lieing overfed on rich protein feeds. 
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Fig. 125. — Photomicrographs of the fat globules in 3 milks to show comparative sizes. 
1. Grade Jersey. 2. Grade Holstein. 3. Human. {Courtesy \'erniont Experimental Station J 

All that has been said or intimated with regard to the eifects 
of dirt germs in the baby's milk holds just as true respecting the 
germs that gain access from a dirty nursing bottle or nipple as 
from the dirty tools of the milkman. Dairymen are often 
blamed when carelessness in the consumers own home is the 
source of the trouble. A bottle of milk, if set into a pail of 
water in' which a chunk of ice is kept floating and the whole 
set into the refrigerator, "will keep sweet two or three times as 
long as it will if set merely in the cool air of the same ice chest. 



CHAPTER XXXVII 

THE ADULTERATION OF MILK 

Because milk was for so long a time sold by the measure, 
with no easy, accurate way of testing for quality, it is not sur- 
prising that some men either skimmed or watered the milk they 
sold. Of all forms of adulteration these two are most common 
and in general most easily detected. 

Chemical analysis of the milk to detect adulterations is not 
necessary since it has been discovered that the specific gravity 
(weight per volume) of milk bears a deiinite and constant rela- 
tion to the amount of solids contained in it. 

The Quevenne lactometer, which is the chief instrument 
used in the detection of skimming or watering, is a glass tube 
filled "^vith air, weighted to fioat in milk, and graduated to indi- 
cate the depth to which it sinks. Since any floating object sinks 
until it displaces exactly its weight of liquid in which it is 
floating, the lighter or thinner the milk, the deeper the instru- 
ment will have to sink to balance. 

Influence of Temperature. — Water, milk and most other 
liquids expand and become thinner or less dense upon becoming 
warm, consequently, the milk to be tested must be brought to 
a fixed temperature, 60 degrees or close to it. For every degree 
in temperature above 60, one-tenth is added to the lactometer 
reading; thus: if the lactometer, L = 31.5, at temperature 64, 
the corrected reading would be 31.9, and likcM^se for every 
degree below 60, one-tenth is subtracted from the lactometer 
reading, thus if L = 32.-i temperatvire 55, the correct reading 
would be 31.9. This rule for the correction does not hold true 
above 70 degrees nor below 50 degTees, and preferably should 
not be worked above 65 degrees nor below 55 degrees. The 
sample should be brought to within a few degrees of 60 before 
it is tested. 

Influence of Air. — On account of the fine bubbles of air or 
other gas in freshly drawn milk, the lactometer cannot be ac- 
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ciirutcly used at cure, Init tlic milk slumlil be held for about 
twii or tlii'ce lioiii's t(i jii'i'iuit it to Ijeeoiin' id' imniial M'eigiit pii' 
voluinc. 

InHuence of Preservatives. — To keep milk test-samples from 
souring vari(}us eliemieals are added to kill the bacteria and 
thereljv preserve the sample. Corrosive sidjlimate or mercuric 
(ddoritle is sucli heavy stuff that a siuyle small taldet iu one 
((uart of milk will raise the lactometer reading higher than 
possible l(a- even skim milk. A preservati\'e such as formalde- 
hyde is So nearly of the same weight as milk that it is prefer- 
able where speciiic gravity determinations are to be made. 

The Use of the Lactometer ( Fig. 12.5). — It has been fomid 
that the quantity of solids-uot-fat is very nearly one-fourth the 
variable portion of the specific gravity figures. For example, 
the speciiic gravity of milk at (iO degrees varies from 1.029 
with a naturally watery milk, to as high as 1.0.3.3 with a milk of 
a meijium-testing Jersey, the average being about 1.032. It 
will be noted that the 1.0 ])nrtion of the ligiires is constant, 
while the 20-33 varies. ]\Iilk carries from S to 8.0 per cent 
solids-not-fat. The percentage amount of the non-fatty portion 
of milk is then but little uku'o than one-fourth these variable 
figures. These figures, called lactometer reading, increase, 
therefore, four times as rapidly as the per cent of non-fatty 
solids. The fat in the milk also may be detenuined almost 
wholly by physical means, the Eabcock test, rather than by true 
chemical anlysis. 

Since fat has a specific gra^dtj' of 0.00 and skim milk or 
milk senun a specific gravity of 1.03C it follows that the less 
fat any given milk contains the heavier it becomes, and vice 
versa. Also since Avater Aveighs only 1.000 against milk 1.032, 
it follows that any addition of water to milk will lower its 
weight or s]iecific gravity. Therefore, by combining the two, 
skim milk and water, it is ]iossible to dilute a milk and still 
retain its natural specific gravity. 

For this reason it is occasionally necessary to combine the 
use of fat test and the lactometer in order to detect adultera- 
tion. Thus, if the laei "meter reading is higher than normal and 
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FlQ. 126. — The lactometer is used fnr the detectioB of skimtning and watering of milk 
At temperature 60 degrees F. the lactometer mil read about 31 or 32/ 
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the fat test is lower than normal, the sample has been skimmed ; 
while if the lactometer reading is low^ and the fat is low the 
sample has been watered, and again if the lactometer reading is 
nomial and fat is low, the sample has been both skimmed and 
watered. Thus : 

Lactometer low ) 4. j 

7, , 1 = watered 

i at low j 

Lactometer high 1 , , 

Fat low / = ^'^""'"^d 

Lactometer normal 1 , • j j 1 j 

j-'j^j jg^ / = skimmed and watered 

The total food solids of milk may also be determined by the 
use of the lactometer and I]alicock test by the application of 
the formula : Lactometer reading, divided by 4, plus two-tenths 
of the fat, equals solids-not-fat. This may be expressed thus: 

-r + 0.2 f. = per cent solids-not-fat 
and 

-;- 4 L2 f. = per cent total solids 

Example: If L = 31.9, temperature 56, corrected L = 31. .5. 

Then if the Ijalieock test for the sample reads 3.8 per cent fat 
we have: "— + .2 X 3.8 = 8.64 per cent solids-not-fat, and 
8.64 -f 3.8 = 12.44 per cent total solids. 

QUESTIONS 

1. What is a lactometer? 

2. What influence on its reading has temperature? Air and preservatives? 

3. What preservative is most desirable when lactometer determinations are 

to be made? When fat only? 

4. How may skimming and watering be detected? 

5. How may the lactometer and fat test be used to determine the food con 

tent of milk? 



CHAPTER XXXVIII 

KINDS AND CLASSES OF MARKET MILK— METHODS OF 

SELLING 

The great need for a cleaner, more wholesome milk has 
focused the attention of many physicians, women's clubs, and 
dairymen to this substance, with the result tluit attempts are 
now being made in various ways, not only to produce some 
milk of vastly superior quality, but also to improve the quality 
of market milk in general. 

The principal kinds as regards treatment or preparation are 
briefly described in this chapter. 

" Loose " milk, so-called, is milk peddled about town in 
large cans from which the quantity desired by the consumer is 
dipped or drawn as needed. This term is used to distinguish 
it from bottled milk. Such bulk milk, sometimes called " dipped 
milk," may be just as clean and wholesome as any other. In 
smaller cities such is usually the case, but in larger centers the 
fact that milk can be sold loose somewhat more cheaply than 
bottled naturally develops a cheap milk industry in some quarter 
of the city. The inferior grades of milk are more likely to be 
turned off through this channel and if adulterants are used they 
are almost certain to be in such districts. 

Bottled milk is sold in bottles (Fig. 126). It may be 
just as unfit as any other, but is more likely to have been pro- 
duced in a cleaner manner and handled to preserve quality, 
since no one would willingly bestow attention, labor and the 
expense of bottling upon low-grade milk. 

Clarified milk is milk which has been purified by having 
been passed through a centrifugal clarifier. This is a machine 
very similar to an ordinary cream separator through which 
milk is run for the purpose of abstracting from it the fine 
particles of dust which pass through even the good strainer, 
or any threads or clots of garget or blood, or any other foreign 
or undesirable matter. They are very effective in cleaning the 

393 



394 



laNDS AND CLASSES OF MAHKET MILK 




4) O 



-OS 



E 

cd CD 

I- . 
O ~P 



-^ a 
— p 






c 



r', OJ 



PASTEURIZED M[].K 895 

milk and do not injure either the cream line or the condition of 
the fat globules. AVhile, of course, it is preferable that the 
milk be produced and handled so cleanly tliat no such treatment 
shall be needed, it is a fact, nevertheless, that jiractically all 
milk would be benefited more or less hj the itso of such a 
machine. 

Ordinary cream separators have often been used for this pur- 
pose by turning the cream and milk spouts to discharge into 
the same vessel, but though tlic " slime "' removed is consider- 
able, the machine devised for this particular purjDose is more 
effective. 

Standardized milk is milk to which cream or skim milk has 
been added for the purpose of bringing the fat content of the 
resultant mixture to the desired or retpiired standard. Very 
often standardizing may be accomplished by merely mixing 
together the milk of the various breeds of cows. There is 
nothing ethically wrong with standardization and it should not 
be made illegal either by law or ruling. It is uo^v practiced 
by practically all the larger city dairy companies. Those desir- 
ing to standardize the milk of a single herd may find the method 
explained in Chapter XXIX helpful. 

Pasteurized milk is that which has been heated for the pur- 
pose of destroying whatever bacteria there are present in it. 

Flash System. — AVhen first introduced this system involved 
the heating of the milk to a temperature of about IGG degrees F., 
at which temperature it was held for a mere fraction of a 
minute, when it was immediately cooled to a temperature of 
about 40 degrees. Various machines were developed for the 
purpose of treating milk thus, despite the fact that the process 
was frowned upon by most physicians and public health workers. 
The milk itself, furthermore, was often not agreeable to the 
consumer, since the high temperature caused a slight carameliza- 
tion of the milk sugar, thus changing the flavor slightly towards 
that of evaporated milk or boiled milk. The cream, too, did 
not rise quite as readily on such milk, thus causing many to feel 
that an insufficient amount of fat was present. 
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Tlie Held iSyslem. — The new prcx^ess of pasteurizing is to 
heat the milk to a temperature of about 145 degrees; to hold it 
at this temperature for about twenty-five minutes and then to 
cool quickly to about 40 degrees. By tliis means the cream line 
is not injured, the flavor is not changed and the bacteria are 
even more thoroughly destroyed than by the former system. 
This latter method is the one most largely employed at the 
present time. 

The Bottle Systetn. — A third method is to first bottle and 
caj) the milk and then to immerse the bottles in warm water, 
then to raise the temperature of the tank of water to 145 
degrees for fifty minutes to heat the milk. This method is 
Ix'ttcr adapted to small dairies. It is not yet in general use. 

Pasteurization of milk is no longer forbidden by health 
boards as was often the case a few years ago. On the contrary, 
practically all physicians now recommend it and many cities 
are compelling that milk shall have been pasteurized or shall 
have been produced by tested cows under inspected conditions 
before such milk shall be allowed to be sold within said city. 
Pasteurization, properly done, unquestionably improves the 
quality of the milk as it ordinarily comes to market and does 
not impair its nutritive properties in any way. 

Sanitary milk is that produced by cows which have been 
examined and found free from tuberculosis and other disease 
and under conditions of cleanliness such as to insure a product 
containing not to exceed 100,000 bacteria per cubic centimeter. 
Such milk is considerably cleaner than the ordinary market 
milk before clarifying and pasteurization, but may be con- 
siderably inferior to certified milk. It, however, is less ex- 
pensive to produce and may be sold at a lower figure. This 
milk is usually sold raw, i.e., without being pasteurized. 

Certified milk is milk the cleanliness of which has been 
certified to by the local health board or certification committee 
of physicians. Such milk must have been produced from cows 
tested and found free from disease and produced under con- 
ditions of stable and milkers, such as to insure the presence of 
not to exceed 10,000 bacteria per cubic centimeter at the time 
of delivery to the consumer. 
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The production of certiiied milk involves identically the same 
factors as mentioned in the prodnction of clean milk, with the 
exception that each point is carried to a gTeater degree ; thus the 
cows must be a little cleaner, the stable atmosphere a little freer 
of dust, the milkers' hands cleansed before the milking of each 
cow, all pails and cans thoroughly sterilized and the milk cooled 
at once to 50 degrees or below. 

In the past an immense amount of unnecessary expense has 
been incurred in the production of certified milk. Millionaires 
of good intentions have lavished their wealth upon cow stables 
and bottling outfits with the result that there was no profit in 
the industry when the interest on the money invested was 
taken into account. Often, too, the cooling and bottling ma- 
chines were so elaborate as to be difficult of cleaning. This 
naturally resulted in the production of an article considerably 
inferior to that which could be produced by means of a simple 
and less expensive outfit. It is gratifying to note that there 
is now a tendency away from the unnecessary dairy refinements 
with a more tenacious clinging to the points essential in clean 
milk production. In Chapter XXVI are given the chief rules 
and regulations laid dowa for the production of certified milk. 

Homogenized milk is milk rendered homogeneous, or uni- 
form, throughout. Homogenization of milk involves not only 
the pulverization of the fat globules, as originally thought, but 
also the breaking up of the casein shreds as well. The process 
may, and usually does, also involve pasteurization, since milk 
may be more readily and rapidly homogenized at a compara- 
tively high temperature. The homogenizer is a machine con- 
sisting essentially of three or more pumps which force the milk 
through a small aperture against a hard surface under a pressure 
of from two to five thousand pounds per square inch. In prac- 
tice homogenization is now employed most largely by ice cream 
manufacturers and the pressure and temperature employed vary 
with the use to which the cream or milk is to be put. Unsalted 
butter and skim milk may easily, by the aid of this machine, be 
emulsified into a milk or cream of any desired fat percentage. 
Thus it may be employed in cream and ice cream making in the 
winter season when fresh cream is scarce and high priced. 
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Honiogeiiized. milk for iuf aut feediug has been advocated for 
several years and thougli possessing a little merit, its value Las 
been greatly over-estimated. The size of the fat globule, 
thought to be important, has been shown to be an exceedingly 
small factor compared with the percentage amount of fat in 
the milk fed and its proportion to other solids, it is exceed- 
ingly more important that the milk shall be medium to low in 
fat than that the globules of fat be small in size. Homogenized 
milk produces a fine flucculent curd, one whicli ne^•cr clots into 
the hard iiibbery mass characteristic of normal milk. This pro 
duction of a friable curd is thought to be of more importance in 
the digestion of the milk by the infant tlian the small size of 
the fat globule. If, together with the Ijreaking tap of the fat 
and the casein in milk, it has also been thoroughly pasteurized 
and also kept low in fat percentage, then homogenized milk is 
of definite value in the feeding of delicate bottle-fed infants. 

JIETIIODS OF SELLIXG MILK 

A milk rich in food solids is worth more per quart than that 
which is poor ; likewise, milk which is clean is worth more than 
dirty milk. In winter, milk is generally less abundant and 
therefore higher in price. How to arrange sales from producer 
to distributer with three varying elements and yet not make the 
affair too complicated to be workable has long been a problem. 
Milk is now being purchased on no less than fourteen bases, 
ranging all the way from so much per " can,'' irrespective of 
fat and bacteria content, to a plan involving three sliding scales, 
one for cleanliness, one for fat content, and one for time of the 
year. All three are just reasons for modifying the price, yet 
they combine to make great comjjlexity, which in turn makes 
for suspicion and dissatisfaction. 

The best plan, theoretically at least, is that now being tried 
by the Borden Milk Company, Xew York City. For any given 
month the price is fixed, based on Grade B milk (see Chapter 
XXY) at say $1.75 per hundred for milk testing 3.5 per 
cent fat ; then for every tenth of a per cent increase in fat 
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over 3.5, three cents extra are paid, and for every tenth below 
three cents are deducted, thus a 5.0 per cent milk would bring 
$2.20 and a 3.0 per cent milk would be worth $1.60. In addi- 
tion five cents extra per hundred is paid for Grade A milk and 
a like amount subtracted if the milk falls into the Grade C 
class. Thus, 100 pounds of 5 per cent Grade A would be 
worth $2.25, while 100 pounds of 3.0 per cent Grade C would 
bring only $1.55. A different price standard for each month 
in the year may then be announced in advance with a table 
indicating just what any particular class and grade will be 
worth. 

There is a strong tendency throughout the middle west to 
buy on the fat test solely, to buy, as it were, the fat in the form 
of milk. 

The breeders of Jersey and Guernsey cattle will welcome 
any system that pays for quality. 

QUESTIONS 

1. What is meant by market milk? 

2. \Yliat per cent of the total amount of milk produced is used as butter, 

as cheese, as milk and cream '! 

3. How many babies are there in the United States under one year of age? 

4. What per cent and number are bottle fed ? 

5. About what is the proportion of infant mortality between the breast fed 

and tlie cow's milk fed? 
G. What three classes of factors influence the cjuality of cow's milk? 

7. How is milk scored? 

8. What is meant by "loose" milk? 

9. Why is bottled milk more likely to be good than loose milk in cities? 

10. What is clarified milk? 

11. What is standardized milk? 

12. What is pasteurization? Explain the three systems? 

13. What is "sanitary" milk? 

14. What is certified milk? How is it produced? 

15. What is homogenized milk? 

16. Describe the method of selling milk in vogue in any city with which you 

are familiar. 

17. Describe the Borden Milk Company's plan. 



CHAPTER XXXIX 
THE FOOD VALUES OF MILK 

This chapter on milk will, of necessity, b© very brief. A 
book the size of this whole volume could readily be written on 
milk and its \ise. 

Science confirms history ami evcry-day ol)servation, that 




Before and After 

Fig. 129. — These pictures are of the same pair of boys — before and after drinking freely of 
niilii and playing tiie game of health for about ten weeks. 

races or peopJes who eat freely of milk, eggs and meat, especially 
of milk, grow larger, both physically and mentally, than those 
who are deprived of thisi clas'Si of foods. The physical, intelleQt- 
ual and moral leadership! of the woidd today is in the hands of the 
26 401 
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iicirtlieni races, where dairying is conmioii; yet we find tliat ap- 
jiroximately 0'ne^tllird of all tlio school children of America are 
now under -weight and hackward in school, and, not infrequently 
too, pei'verse in disposition ; all of which conditions may, to the 
extent of !)7 j^er cent, he cured by the liberal use of milk. The 
])hysical condition and mental status of all the children in the 
eighth grade in one of America's largest cities were recently 
studied, and it was found that those chikh'en who had been ac- 
customed to drinking milk aveiraged two years younger than 
the group in the same grade who were beiiug deprived of milk 
during their growing years. Manifestly, then, it would he 
good business on the part of the governing boards of our city 
schools to seci to it that the children receive a glass of milk morn- 
ing and afternoon, in oi'der that they may be sufficently strong 
til make their grades rapidly. The children of the rich as well as 
of the poor, and of the country even morei than of the city, are 
handicapped by faulty nutrition and milk will correct ninety- 
seven per cent of these ills. Truly, if modem science had 
(liscoveired a neiv substance (as radium for cancer) which con- 
tained all the elements for physical gTowth and health, and 
the actual cure of many specific ills, and also caused weak child- 
ren to gain or regain mental stamina and place in school, if this 
were a new substance and were made as available and as inex- 
pensive as milk is, the newspapers, the medical journals, and the 
health magazines of the world would herald it and iirge its use, 
and societies would be formed to see that no family went without 
it. What is milk that these things are true ? 

WHAT IS MILK ? 

Milk is a complex mixture of compounds, each class or group 
of which serves its particular purpose in the building of the 
animal body. The chart. Fig. 130, indicates roughly the com- 
position of average cow's milk, the nutritive uses that each 
food class serves, and app'roximately the length of time required 
for the normal body to digest and derive benefit from it. 

How thoughtful of old Mother ISFature to arrange easily 
digested food (sugar and albumin) for the tired infant and 
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stronger compounds (fat and ea.sein ) to do the major portion of 
the work of growing. Growing bodies need just what milk has 
to olier them; viz.: minerals, protein, energy and vitaniines. 

JIIIv'EltALS 

Minerals are the substances which (a) preveiit an acid con- 
ditiou of the body and thereby allow normal functioning of 
organs, and (b) build the hard part of bones and teeth. The 

THE COMPOSITION AND DIGESTION 

- 0F-- 

AVERAGE MILK 



WATER 87.17' 



SOLIDS 12.83% 



FURNISH 
ENERGY 
AND HEAT. 



,)^ 



>- SUGAR 4.88 "t QUICK MILD FOOD" 

^DIGESTED IN 
UILDS ~| ( ALBUMIN O.SsJ 20 MINUTES 



BLOOD 
MUSCLE 



CASEIN 3.00^ SLOW POWERFUL 

VfOOD DIGESTED 
<-FAT 3.69J IN 3 HOURS 



0.71% ASH 

BUILDS TEETH 
BONE 



STARCH EQUIVALENT 18.43 LBS. 



NUTRITIVE RATIO 



r.3.7 



NUTRIMENT PER QT. V^ LB. 



TOTAL ENERGY VALUE, 
29,800 CALORIES PER CWT. 
675 CALORIES PER QT. 



Fig. 1.30. — Chart shows the comiiositiou and digestiun of average milk. 



growing child requires alx>ut one gTam of lime per day. ileat, 
eggs, potatoes, white bread, corn l>read, butter, sugar and most 
breakfast foods are' extremely lacking in lime. They are good 
foods but not balanced, therefore, making a, balancer all the more 
urgent. The lime or mineral matter of meat is in the bone 
which we throw away. The lime of egg is in the shell, which 
again is not used, but the lime of milk is in .solution in the 
milk, so is drunk wdthout our even knoaving it. Of all the 
foods used in America, milk is tlie richest in bone and teeth 
building substance. 

Ten cents will buy the following amounts of lime in 
common foods: 
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Grams 
of Lime 

In pkini milk at r> cents a ipiart 3.472 

In milk at 10 cents a quart 1.030 

In milk at 15 cents a qnart 1 .0'.H| 

In milk at 20 cents a qiiart O.SIO 

In cluH-se at 2.") cents a pnunil l.fHlO 

In efrgs at 3.5 i-ents a dozen II.14!I 

In eggs at r)5 cents a dozen 0.000 

In round steak at 26 cents a pouml 0.010 

In dried lima l>eans at 10 cents a poiind 0.4.')ll 

In white bre'ad at 6 cents a loaf 0.1 tts 

In whole wheat bread at 12 cents a loaf 0.220 

In cornmeal at 4 cents a pound 0.170 

In oatmeal at 5 cents a poimd 1.1 7lt 



PKOTEIXS 

Protein is tbe ppiioral term ;ip])li(Ml to tluit larfi'o class of 
fdiifl stiitfs which contains nitropcn and nsnally sulphur in addi- 
tion to carbon, hydrogen and oxygon, and which by the ani- 
mal is used to form the muscles of the l^ody and to constitute 
about 84 per cent of the solid stibstances of the blood. ]\reat, 
eggs, cheese, beans and peasi are rich in pr(]tein. Cottage 
cheese is almost pure protein, made soft by water. 

To Hitpphj Protein 

Milk at c- 1 - ^'* 1 I *-^r r-Et^s at 

Sirlum Steak at - 

10 cents a quart 23.3 cents a pound 2.3.1 cents a dozen 

12 cents a quart 27.0 cents a pound 30.2 cents a dozen 

15 cents a quart 34.0 cents a poimd 37.7 cents a dozen 

20 cents a rjuart 46.6 cents a pound 50.2 cents a dozen 

ENERGY 

Energy in engineering is measured in B.T.T^. (British Ther- 
mal Unit ) but in nutritional matters energy is m.easurod in 
Calories. One Calorie is equal to 3.96 B.T.U. An average man 
at average work recjuires about 3000 Calories per day for 
maintenance. An infant requires about 4.5 Calories per pound 
of weight per day. Therefore, one weighing 10 pounds needs 
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about 4:50 Calories per li-i lioui-s. Milk fat, like other fats, is 
rich in heat imits, containing abont 2.25 times as mneh as a 
similar \veii;lit of sngar or starch. One qnart of milk contains 
alwut G75 Calories. 

7'(i fiiipply Energy at Eqxtal Cost 

Wheu Whole Milk is Sirloin Steak must And Eggs not 

not exceed more than 

10 cents a ciuart 14.2 oents a pound ' 13.2 cents a dozea 

12 cents a quart 17.0 cents a pound 15.9 cents a dozen 

1.3 cents a quart 21.3 cents a pound 19.8 cents a dozen 

21) cents a quart 28.4 cents a pound 26.4 cents a dozen 

VITAIHNES 

Vitamine is the general name applied to three or more 
recently proven substances which are manitfactured by growing 
piants, but which are absolutely essential to animal life. These 
substances (Yitamines) are present in green leaves, growing 
buds, the germ of seeds, and to a slight extent in the outer 
coating of seeds, like liran, btit are wanting in the "Purified,"' 
starchy parts of seeds. White flour from any cereal is weak in 
all Vitamines. They are also practically ab.'ient fmni the edible 
portion of potatoes and all common root crops of the garden. 
Animals eating grass get the Vitamines, use some of them daily 
for their own growth or for depositing in eggs or milk and store 
other amounts in the liver and othei- glands of the Ixidy. Very 
little, indeed, is stored in the musctdar tissues. Jiich, indeed, 
howeveir, are milk and eggs-, since tliese were designed by natui'c 
to be food for young, growing animals. Vitamine A is that 
which stinndates growth and general development of the body, 
and is found in butter, the fat of eggs, and very slightly in body 
fats. Vitamine B, the one which prevents beridieri, a nervous 
weakness, is in the watery portion of milk and eggs and vege- 
tables. The third Vitamine, known as "C" or anti-scorbutic, 
is also present in the watery portions of milk, eggs, plant jtiices, 
particularly in growing l>uds, and leafy portions of vegetables, 
like spinach, also' OTangcs, lemons, tomatoQSi, and rhubarb. 

Vitamines may be co-mpared in nature tO' electricity. We 
cannot weigh, nor see it, but we know what it is, where to obtain 
it and how to use it. 
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It will lif iicited tli:it milk ooniains ash for the l>uilding of 
the fraiuc iif till' l.M)il\', proti'iiis fur thi- Ijiiihliiii;' of tlie miiscli', 
i'iieri;y for the numiiii;' of the luaehiue, and vitamiues of all 
thrci' kinds to keep the hody wedi. 



I-\FA-\TS vs. ADULTS 

The food required by infants differs from that needed by 
adults, only in two ways, viz.: {1 ) In the deli'^ate eondition or 



COMPOS/T/ON or THE SOL /Oi OrM/LK orvAfiriNG FA T GffAOe 



Onr MATTtR BAS/3 
^jtTio r/fr ro fiior^-FA Try tot lot. 



^AT 27 27 



/•/TCr/"/A//^Jt 









Hi O^ 



Fi'.. 131. — Einpha-slzing the fharige of the proportion of fat to non-fatty soHda in the 
sohd matter of milk of varying fat grades; also that 2 4ij pounds of low-priced solids 
accompanied each one pound of fat in the o-O per cent rnilk, whereas, only 1.29 pounds of- 
cheap solids were required to be produced to acconipany each pound of fat with a 7 per 
cent milk. 

nature of the food, and (2) the ratio of nutrients, or the pro- 
])ortion of a~h, protein, and energy required for growth, ratlier 
than tlif ainounts needed for maintenanee of a mature hody, and 
for work, iloroover it has }>een shown by repeated tests that the 
fhemieal fuinpositifin. of a fijod eonsurned by small, growing 
aiiinials dr-terniines the composition of the Ixxly produced by it. 
In the author's expcrirnonts the ratio or pimportion of muscle to 
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fat ill the tiiiislicd l.iody bore a constant relation to the ratio of pro- 
teins to fat, or fat foriiiiiig ertinjxninds in the inatcrial eonsiimeJ. 
Milk varies in composition, not alone in fat but in every 
other component. The natural milk containing the lowest per 
cent of fat, has also the lowest, amount of fat. in proportion to 
the other solid fcHxl substances in the milk. Such milk also has 
the highest percentage amount of ash in the solid food matter, 
while the richest milk, not only has the largest . amount of fat 
in the liquid milk, but the largest proportion of fat to total 
solids in the solid fo<id Siiibstanees of the milk. For instance, a 
3 per cent fat milk has CU/^ jwr cent, ash in the solids, while a 
6 per cent milk has only •±■'^4 P*^^" ceu^ ash in the solids. A 3 p<'r 
cent milk has only 27 per cent of fat in the s.olid9, while the 
solid matter of a 6 per cent milk is nearly 39.0 per cent fat. 
Skim milk and buttennilk are essentially liquid lean meat. 

Percentage Composition, of Water-free Substance in Milk of Vari/ing 

Fat Content 

Grade of Butter Protein Carbo- Ash 

Milk Per Fat Per Per h.vdrates Per 

cent. cent. cent. Percent. cent. 

.3.0 Fat 27.27 24.36 41.8.3 6.54 

3..5 Fat 29.76 23.89 40.40 .5.95 

4.0 Fat 31.70 24.40 38.45 5.46 

45 Fat 33.41 24.28 36.89 5.42 

5.0 Fat 35.28 24.35 35.22 5.15 

5.5 Fat 37.16 24.66 31.75 4.78 

6.0 Fat 38.78 24.09 31.75 4.78 

6.5 Fat 39.95 25.32 30.12 4.61 

7.0 Fat 41.62 25.09 28.78 4.51 

This relation is better illustrated by Tig. Kll. There is 
danger in the nation-'wide habit of feeding young, growing child- 
ren "top milk." This is simply thin cream and is desperately 
lacking in bone and muscle building substances and is too rich 
in the heating and adipose forming elements. The relation 
between food and bodily condition is best illustrated by the 
following summary of tests made by the author in the University 
of Vermont, and reported in Bulletin 195. 
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Milk is consumed by adults in vei-.y modcrato or small quan- 
tities, and that along Avith mneli other material, and is therefore 
must vainahle when it contains the most foo<l units. For instance?, 
average Jersey and Guernsey milk is rich, not only in fat, but in 
other solid food substances and to adults is worth about 40 per 
cent more per quart than the average city milk disjKinsed 



Effect of Composition of Food Upon the Character of Body Gain. 
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throughout America. The infant, however, derives, all liis 
food from milk and therefore that milk is most valuable to the 
infant which will produce the strongest body and this is not the 
rich milk but rather that rtf about 21/^ to ."l/. per e/mt fat and 
comparatively rich in minerals and protein and vitamine, i. e., 
Holstcin or Ayrshire milk. 



COST OF DAIRY FOODS 

Contrary to general notion, food in the form of milk is not 
particulaily expensive when compared tO' any of tlie meats, fish 
or fowl, green vegetable.* or fniits. This is illustrated in the 
following table, worked out to show the cost per jicund of the 
solid, food ingTedients in various common food stuffs, after the 
natural waste and water of these have been figured out. 

A better -vaew of this matter, however, can be obtained by a 
study of the graph (Fig. 132, page 410). 
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-j^, 'ri'O cost Anil in cnrnfiarison 

"oen Retails at i>cr lb. Edible Milk is woiiJi per ql. 

WolidBia Canadian U. .S. 

Round Slo-ak O.-^n jl,, o.Sl 0.25 0.2(1 

Hamburger 0.2.', lli. 0.75 0.24 0.1 1) 

I'^SSs 0.:lHI (l.iz. 0.S5 0.20 0.21 

I'^ggs 0.4.'. ,1,,/, 1.27 «.40 o.:!.2 

Broiler Cliiekeu 0.25 Hi. 1.70 0.48 0.38 

Broiler Oliieken 0.:i5 lli. 2., '',8 0.06 0.5:3 

Fat Fowl 0.20 Ih. O.SO 0.25 0.20 

Fat Fowl 0.;!0 1),. i ->{) 0..SS 0:51 

Fat Turkey 0.25 lb. 0.75 0.24 0.19 

Wliite Fish 0.20 1b. L44 0.44 0..% 

Oystcr.s, solidsi 0.00 i|t. 3.00 0.91 0.73 

Average Jlilk (K12 (|t. 0.4S 0.12 0.12 

Average ]\Iilk 0.15 ,|t. 0.60 0.15 0.15 

Average Jlilk 0.20 i|t. 0.80 0.20 0.20 

Ham 0.40 lb. 1.04 0.34 0.27 

Ham 0..30 lb. 0.78 0.24 0.19 

Cheese 0.40 1b. O.OO 0.19 0.15 

Cheese 0.30 1b. 0.48 0.15 0.12 

Condensed or evaporated milk is simplv ('(w's. milk rtv 
dnced to about nne^half orig-inal vohimn l>v driviiio- otl' enoii.o-li 
of the water tO' reduce it from 88 per ceijt in natural milk tO' 72 
per cent in the eommcircial civaporated milk. This, increases 
the solid food inatter from aliout 13 to 30 per cent. When not 
sweetened for preservation, it is a fairly good food for infants 
and young children if tliey like it. Sweetened condensed milk, 
however, is too rich in the fattening qualities, to make a safe 
food for continued use for infants. 

Powdered milk is simply cow's milk with practicallv all 
the water taken out. Ordinary milk is about 88 per cent water, 
while powdered milk contains 3 to ?, pier cent — a wholly neglig- 
ible amount. A system is noAv in use by which milk containing 
all of the natural cream can lie powdered and remain sweet and 
wholesome for a Icmg time, long enough, in fact, tO' be shippved 
half way round the world and used with perfect satisfaction. 

Extensive feeding tests covering the past 15 years in Eng- 
land and in Continental Europe demonstrate that powdered 
milk is even superior to natural liquid milk in the feeding of 
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iiiliiiits. ]t Is piirf'i' tVriiii tlic standpoint of liactci'ia and docs 
nut fni'iii a liard, tongli cni-d in tlio infant's stomacli. 

Tlie dairy cow is tlic orcatcst stabilizer rif aaricnltni'C fscc 



CO^T or I iJV OF ACTUAL. KOOD 
I X ANIMAL PRODUCTS 
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Fig. 1.32. — These baro are drawn to scale to indicate the comparative cost of one pound of 
food at the prices indicated. 

I'art ] I and ntilk is the greatest corrective for faulty diets in 
the world. 

QUESTK iXS 

1. What is nioant liy tho "starch value'' ol )nilky 

2. Discuss milk "\'it;uninf's. 

.'J. }I(jA\" ninch do \':iiicai,^ natural niilk^ \'ary in intal fcMul value'.' 

4. WLat milk is iiKjst valuable to the adtilt '.' 

.J. How does the cost per pound of edible solid matter in milk compare 

vitli meats, e^os and oysters? 
(t- In ('(jniparison vbat is milk voi'th per rjuart ? 
7. What milk i, be-t suited to the needs of a growing infant and young child? 

5. IIc)W did tni'ditiMi and ri(di milks compare in effect on infant pigs in a 

'\'ennont test ? 
9. What is the experience of stockmen with regard to grade of milk best 
suited to calf feeding'.' 
lU. To what age should children drink milk? Whr? 



CHAPTER XL 

GOVERNMENT STANDARDS OF PURITY FOR MILK 
AND ITS PRODUCTS 

A. MILKS 

1. Milk is the fresh, clean, lacteal secretion obtained by the 
complete milking of one or more healthy cows, properly fed and 
kept, excluding that obtained within fifteen days before and ten 
days after calving, and contains not less than eight and one- 
half (S.5) per cent of solids not fat, and not less than three 
and one-quarter (o.2iJ) per cent of milk fat. 

2. Blended milk is milk modified in its composition so as to 
have a definite and stated percentage of one or more of its 
constituents. 

3. Skim milk is milk from which a part or all of the cream 
has been removed and contains not less than nine and one-quar- 
ter ( 9.25) per cent of milk solids. 

4. Pasteurized milk is milk that has been heated below boil- 
ing but sufliciently to kill most of the active organisms present 
and immediately cooled to 50 degrees F. or lower. 

5. Sterilized milk is milk that has been heated at the tempera- 
ture of boiling water or higher for a length of time sufticient 
to kill all organisms present. 

6. Condensed milk, evaporated milk, is milk from which a 
considerable portion of water has been evaporated and contains 
not less than twenty-eight (2S) per cent of milk solids, of which 
not less than twenty-seven and five-tenths (27.5) per cent is 
fat. Condensed milks must, then, contain 7.1 per cent of fat.^ 

7. Sweetened condensed milk is milk from which a consid- 
erable portion of water has been evaporated and to which sugar 
fsucrose) has been added, and contains not less than twenty- 
eight (28) per cent of milk solids, of which not less than twenty- 
seven and five-tenths (27.5) per cent is milk fat. 
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8. Condensed skim milk is skim milk from which a consid- 
erable portion of water has been evaporated. 

9. Buttermilk is the product that remains when butter is 
removed from milk or cream in the process of churning. 

10. Goat's milk, ewe's milk, etc., are the fresh, clean, lacteal 
secretions, free from coh.istrum, obtained by tlie comjjlete milking 
of healthy animals other than cows, properly fed and kept, and 
coufurm in name to the species of animals from which they 
are obtained. 

B. CEEAM 

1. Cream is that portion of milk, rich in milk fat, which 
rises to the surface of milk on standing, or is separated from it 
by centrifugal force, is fresh and clean and contains not less than 
eighteen ( IS) per cent of milk fat. 

2. Evaporated cream, clotted cream, is ci-eam from which a 
considerable portion of water has been evaporated. 

C. MILK FAT OR nUTTEK FAT 

1. Milk fat, butter fat, is the fat of milk and has the Eeich- 

ert-ileissel number not less than twenty-four (24) and a spe- 
cific gravity of not less than 0.905 ('^-l?<) (Both fat and stand- 
ard at this temperature.) 

D. BUTTEE 

1. Butter is the clean, non-rancid product made by gather- 
ing in any manner the fat of fresh or ripened milk or cream into a 
mass, which also contains a small portion of the other milk 
constituents, with or without salt, and contains not less than 
eighty-two and five-tenths ( s^.."! ) per cent of milk fat. By acts 
of Congress approved Augiist 2, isSG, and 'May 9, 1902, butter 
may also contain added coloring matter. 

2. Renovated butter, process butter, is the product made by 
melting butter and reworking, witliout the addition or use of 
chemicals or any substances except milk, cream, or salt, and 
contains not more than sixteen flO) per cent of water and at 
least eighty-two and five-tenths (82.5) per cent of milk fat. 
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1. Cheese is the sound, solid, and ripened product made from 
milk or cream by coagulating the casein thereof with rennet or 
lactic acid, with or without the addition of ripening ferments 
and seasoning, and contains, in the water-free substance, not 
less than fifty (50) per cent of milk fat. By act of Congress, 
approved June (3, 1S9C, cheese may also contain added color- 
ing matter. 

2. Skim milk cheese is the sound, solid, and ripened product, 
made from skim milk by coagulating the casein thereof with 
rennet or lactic acid, with or without the addition of ripening 
ferments and seasoning. 

3. Goat's milk cheese, ewe's milk cheese, etc., are the sound, 
ripened products made from the milks of the animals specified, 
by coagulating the casein thereof with rennet or lactic acid, 
with or without the addition of ripening ferments and seasoning. 

F. ICE CREAM 

1. Ice cream is a frozen product made from cream and sugar, 
with or without a natural flavoring, and contains not less than 
fourteen (14) per cent of milk fat. 

2. Fruit ice cream is a frozen product made from cream, 
sugar, and sound, clean, mature fruits, and contains not less 
than twelve (12) per cent of milk fat. 

3. Nut ice cream is a frozen product made from cream, 
sugar, and sound, non-rancid nuts, and contains not less than 
twelve (12) per cent of milk fat. 

G. MISCELLANEOUS MILK PEODUCTS 

1. Whey is the product remaining after the removal of fat 
and casein from milk in the process of cheese-making. 

2. Kumiss is the product made by the alcoholic fermentation 
of mare's or cow's milk. 
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Cumposition of Milk and lis Products 

No of Casein and Milk 

Analyses Water Fat Albumen Sugar Ash Authority 

Per ct. Perct. Perct. Perot. Pcrct. 

Cow'a milk .... 79.3 87.17 il.U'J ^J.o.O 4.88 .71 Kr.nig 

Cow's milk ... 87.75 3.40 3.50 4.00 .75 Fleisljmann 

Cow's milk ..... 5,552 87.10 3.90 3.20 5.10 .70 \aii Slyki; 

Cow's milk 200,000 87.10 3.90 3.40 4.85 .75 Eiclimond 

Colostniiii milk. . 42 74.57 3.59 17.04 2.07 1.50 Kijnig 

Croam 43 08.82 22.00 3.70 4.23 .53 Konig 

Skim milk 

(crravity) 50 90.43 .87 3.20 4.74 .70 Konig 

■Skim milk 

(gravity) .... 354 90.52 .32 Holland 

Skim milk 

(ceiitriliigu]) . . .. !IO.:!0 .10 3.55 5.25 .80 Van Slyke 

lUit.termilk 57 90.12 1.09 4.03 4.04 .72 Konig 

Buttermilk 31 91.07 .27 Holland 

Whey 46 93.38 .32 .80 4.79 .05 Konig 

Whey .. 93.12 .27 .81 5.80 ... Van Slyke 

Condensed milk I no 

sugar added) . . 30 58.99 12.42 11.92 14.49 2.18 Konig 
Condensed milk, 

(sugar added). 04 25.01 10.35 11.79 50.00 2.19 Konig 

Butter, salted. ... 1,070 11.95 84.27 1.20 2.58 WoU 

Butter. 

sweet cream... 10 12.93 84,53 .01 .08 1.25 KOnig 
Butter, 

sour cream 11 13.08 84.20 .81 .00 1.19 KOnig 

Butter, >insaltcd. 242 13.07 85.24 1.57 ... .12 WoU 
Butter, World's 

Fair, 1893 350 11-57 84.70 .95 ... 2.78 Farrington 

Cheese, .ream 127 30.33 40.71 18.84 1.02 3.10 Konig 

Cheese, full cream . . 143 38.00 30.25 25.35 1,43 4.97 Konig 

Cheese, Cheddar greru 30.84 33.83 23.72 5.01 .... Van Slyke 

Cheese,cheddar. cured 27 34.38 32.71 20.38 2.95 3.58 Drew 
Cheese, World's Fair. 

JIammoth, 1803 .... 1 32.00 34.43 28.00 5.51 .... Shutt 

Cheese, half-skim... 21 30.79 23.92 29.07 1.79 4.73 KOnig 

Cheese, skim 41 40.00 11.05 34.00 3.42 4.87 KOnig 

Cheese, 

centrifugal skim. . .. 50.5 1.2 43.1 5.2 Storch 
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STANDARDS FOE BABCOCK GLASSWAKE 
(Adopted by the Association of Official Agricultural C'hcmi.stH of !•' ^rfh America.) 

Sec. 1. The unit of graduation for all Babcock glassware 
shall be the true cubic centimeter (O.yjsyTT gram uf \\'ater at 4 
degrees C). 

(a) With bottles, the capacity of each per cent on the scale 
shall be two-tenths (0.20) cubic centimeter. 

(b) With pipettes and acid measures the delivery shall be 
the intent of the graduation and the graduation shall be read 
with the bottom of the meniscus in line with the mark. 

Sec. 2. The official method for testing bottles shall be 
calibration with mercuiy (13.54Y1 grams of clean, dry mercury 
at 20 degrees C, carefully weighed on analytical balances, to be 
equal to 5 per cent on the Babcock scale), the bottles being pre- 
viously filled to zero with mercury. 

Sec. 3. Optional Methods. — The mercury and cork, alcohol 
and burette, and alcohol and brass plunger methods may be em- 
ployed for the rapid testing of Babcock bottles, but the accuracy 
of all questionable bottles shall be determined by the official 
method. 

Sec. 4. The official method for testing pipettes and acid 
measures shall be calibration by measuring in a burette the 
quantity of water (at 20 degi-ees C.) delivered. 

Sec. 5. The Limits of Error. — (a) For Babcock bottles 
shall be the smallest graduation on the scale, but in no case 
shall it exceed five-tenths (0.50) per cent, or for skim milk 
bottles one-hundredth (0.01) percent. 

(b) For full-quantity pipettes, it shall not exceed one-tenth 
(0.10) cubic centimeter, and for fractional pipettes, five-hun- 
dredths (0.05) cubic centimeter. 

(c) For acid measures it shall not exceed two-tenths (0.20) 
cubic centimeter. 
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Chemical Slandiirds for Milk and Cream in Sixty American Cities, 



City 



Per fiTjt of 
milk tat 



AUentown. Pa 

Atlantif City, .\, J 

Augusta, CJa 

Baltimore. Md .... 

Birmingham, .Via 

Bo.ston, Alas.-i 

Battle Creek, .Mirh . . 

Beaumont, Te.\ 

Butte, Mont 

Charlotte, X. C 

Chit-ago, III. 

Cineinnati, f.lhii> 

Cleveland, Ohio .... 

Columbia, .S. C 

Columbua, Ohio . . . 

Denver, Colo 

Detroit, Mieh 

Elvria, Ohio 

Fall River, i\Ia<.-i 

Flint, .Mich 

Grand Ratjids, .\Ii.h 

Great Falls, Mont 

Hou>jton, Tex 

Indianapoli.s, In I [ 

Jaelc^onville, I'l i 

Jerdey Cit\-. .\' I. ... 
Kan.-ia3 Cit.\-, .Mo ... 

Little Rock, -\rk 

Long Bearh, f; ,1 

LoH Angele.s, Gal. .... 
Memphis, Tenrj 
Miniieapoli-, .Minn. . . . 

Xew Orleam, La 

Newark, X. ,1 ... 

X'ew Haven, T'onn. . . . 
Xew York, -V. \. .... 
Xorth Yakirua, Waah. . 

Oakland, Cal 

Ornaha, Xeb 

Philadelphia, Pa 

Paterson, X. .J .... 

Portland, Ore 

Pro\idenee, K.I 

Rochester. .\. Y 

Saginaw, Mich 

St. .Joseph, Mo 

St. Louis, Mo 

St. Paul, Minn 

Salt Lake City, Utah . . . 

San Antonio, Tex 

San Fran'-Lbco, Cal 

Seattle, Wash 

Spokane, Wa.sh 

Syracuse. X. Y 

Tacoma, Wash 

Toledo, Ohio 

Topeka, Kansas 

Washington. D. C. . . . 
Winona. AJinn 



Per cent of 
other solids 



8. .5 
S.5 



y 

H.H 

8.5 

S.7 

8.5 

9 

9 

8 

9 

9 

9 

9 



9.5 

8.5 

8.75 

8,5 

9 

8.5 

S.7.5 
12.5 
12.5 

9 

8,5 

8.5 

8,5 

8.5 

8 

8.5 

8.5 

8. 5 

8.5 

8.75 

9 

8.5 

9.5 

9 

8 5 

8 5 

9 

9.5 

8.8 

8 5 

8.6 

8. '.5 
8 5 
8.5 
9 



Per cent 

solids for 
skinj-njilk 



8 

8.7! 

8.5 



y.:i 
9.:i 



9 5 
9.25 



8.5 
9 

8.8 
8.8 
9 25 



8 75 
9.25 
9.25 



Per cent fat 
for cream 



lU 
18 
18 
18 
15 
13 

20 
18 
15 
18 
18 
16 

16 
18 
16 
16 
20 
18 
18 
18 
18 

18 
18 
18 
20 
20 
20 
20 



18 
18 



18 
18 



18 
18 
15 
20 
18 

18 
18 
20 
18 
18 
18 
18 
20 
20 



Note the inconsistency in relationship herween the per cent fat and ihe per cent of 
solids not fat, a^ expressed in the \'arious ordinance reguirenjents. .See table on page 387. 
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APPENDIX 

DAIRY PROJECTS 

The project method of providing practice in dairying may be used 
(1) in colleges and schools having a dairy equipment and also (2) in 
schools having students living at home. 

Projects in College and School Dairies. — Under this plan the mem- 
bers of the class are divided into several groups, the number varying with 
the size of the dairy herd, etc. The projects may be pursued either ( 1 ) as 
individual projects, or (2) as group projects. In the latter case, which 
is more common, a captain of the group is appointed. Several groups are 
first assigned to the production department of the dairy. (Jthers are 
assigned to the manufacturing laboratory. Perhaps another group or 
individual is assigned to the marketing department. 

Each group in the production department should have a certain group 
of cows to care for in every way — feeding, watering, bedding, cleaning, 
milking, etc. Keep records of labor, feed, and milk. Charge tlie manu- 
facturing department for milk produced and calculate the net returns and 
the labor income. 

Each group in the manufacturing laboratory should take the milk 
furnished from one or more barn groups, credit them with the amount of 
fat in it, and prepare for market such products as butter, cheese, whole 
milk, and cream. These products may in turn be charged to a marketing 
group, if there be one. 

At convenient times in the term the instructor shifts the groups so 
that all groups receive experience in all lines of dairy work. Each group 
should be able to show satisfactory records of prolit or labor income in its 
own department. 

Home projects in dairying are planned for giving experience and 
training to individual students. They furnish most training when they 
include all three phases of the work: (1) Production, (2) manufacture, 
and ( .3 ) marketing ; but sometimes they are restricted to one or two of 
these phases. On farms not well equipped for manufacturing dairy prod- 
ucts, the most common form of the project is production of milk. This 
should usually include the management of the entire herd — producers, 
dry stock, and growing stock. A student may agree to take charge of the 
dairy herd owned by his father or a neighbor. 

PROJECT OUTLINE 

The value of the herd is determined at that time and a detailed 
invoice is made of all animals and other properties on hand at the time. 

The studies involved are given with citations to chapter nurqbers in 
this text. The index should be used also. Preference of breeds (7-16). 
Pure bred vs. grade stock (18). Importance of having a sire from a high 
producing strain (18). Determining the value (jf dairy cows ((;i2l. 
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Value of c'i|uiiimcii( suili as Ijarn, silos, milk liouse, iiiilkiug nteiisil.s and 
power (21, 27). Wliat other improvements or ec[uijjmeiit aie necessary '■' 
iStudy of individual cows with score card (6-12). X'alue of legistry of 
merit recoi'd^ for cuws ( lOi. 

Feeding the Producing Cows (1!^ 2:i) .— W (jrkinj^ out a Ijalamed 
lation. (Compare dili'erent sy:-tenis of feediiiy. Home mi.xiii;;- of feed:^. 
.Making use of farm grown feeds. Composition of dill'ei'ent feeils. Impor- 
taiice of succulence, salt, and water. Suiting feed to the .reason. 

Cleaning Barn and Care of Manure 1 H', 2(J i . — liest forms of bed- 
ding. L'se of alj.-^orbent:,. Frequency and methods of removing manure, 
ilanure xalues. ilethods of storing manure. Taking ilirei-tly to lielil^. 
Contracting manure produced in this project. .Stalling cown oi- keeping 
in sheds at dilierent times, seasons, climates. 

Cleaning Cows Before Milking (2.3). — Importance of purity of 
milk. Effect on health of njw.-. Method cjf cleaning ows. 

Keeping Cows Healthy ( 22 1 . — IJiseases of cattle. Prevention, 
symptoms, treatment. 

Daily Milking (10, 20). — iletliods of Ijand milking. Cleanliness in 
milking. Suits. Hands. .Stools. Dust in air. Flies, ililking machines. 
Milk pails. 

Determining Yields (18, 2S ) . — Value of weighing and sampling. 
Methods of determining production. Testing. Record keeping. Registry 
of merit for pure hreds. 

Care of Milk (2.5, 20, 2.8, 29). — Straining, cooling and aerating. 
Methods of holding ujitil delivered. Separation of cream. Washing utensils. 

Feed and Care for Dry Stock and Heifers dU, 23, 24). — Ration 
compared with production ration. Value of sire fi'om Registry of ileiit 
cow. Age for breeding heifers. Season for fresheniiig. Care at calving 
time. Dehorning lieifers. Culling dry stock. Study of production records. 

Feed and Care of Calves (24). — Care of \eiy young calves, (ietting 
calves to eat grain and hay. Skirn milk supplejnents for breeding stock. 
Treatment to prevent liorns. Fattening lalve.-, to be sold for veal. Dis- 
posal of hot males. Registration of jmre breds. Diseases of calves. 
.Symptoms, prevention, treatment. 

Keeping Feed Records (If, 2.3). — Uses of sueli rec-ords. Weighing 
and measuring feeds. Calculating costs of rations. .Simjde methods of 
recording weights. Cost per animal iji nionthly summaries. Annual 
cost per cow. Cost of rearing calves. 

Financial Record of Project — Values of herd and other equipment, 
at first and last of year, compared. Depreciation on certain parts of 
the equipment. Value of products durinii 1hc yeai. Livestock, .sold. 
Labor cost for year. Feed cost for year. \ct leliiiiis. Labor income. 

Project Report — This should c.jn-i-t of t«o jiarts: (I) Full financial 
statement including the points above mentioned. (2) Write in narrative 
form a full story of the pn.ccduie and the '.csull-. 
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TABLE 111— FEEDING STUFFS 

Giving Pounds of Dry Matter and Kiitrirnls Contained in a Given \umbcr 
of Pounds of Feed Stuff. 



Cured Roughage 



Fodder Com (Drilled) 


Com Stover 






Digestible 






Digestible 






Dry 
Matter 






Lbs. 


Dry 

Matter 






Lh«. 


















Pro. 


C-H. 
.41 


Fat 






Pro. 


C-H. 


Fat 


1 


.76 


.037 


.015 


1 


.59 


.014 


.31 


.007 


2 


1.52 


.074 


.83 


.029 


2 


1.19 


.028 


.62 


.014 


3 


2.28 


111 


1.24 


.044 


3 


1.78 


.042 


.94 


.021 


4 


3.04 


.148 


1.66 


.058 


4 


2.38 


056 


1.25 


.028 


6 


3.80 


.185 


2.07 


.073 


5 


2.97 


.070 


1.56 


.035 


6 


4.56 


.222 


2.48 


.088 


6 


3.57 


.084 


1.87 


.042 


7 


5.32 


.259 


2.90 


.102 


7 


4.16 


.098 


2.18 


.049 


8 


6.08 


.296 


3.31 


.117 


8 


4.76 


.112 


2.50 


.056 


9 


6.84 


.333 


3.73 


.131 


9 


5.35 


.126 


2.81 


.063 


10 


7.60 


.370 


4 14 


.146 


10 


5 98 


.140 


3.12 


.070 




Sorghum Fodder 




Millet 


1 


.50 


024 


.32 


.016 


1 


.86 


.050 


.47 


Oil 


2 


1.01 


.048 


.64 


.032 


2 


1.72 


.100 


.94 


.022 


3 


1.51 


.072 


.96 


.048 


3 


2.58 


.150 


1.41 


.033 


4 


2.01 


.096 


1.28 


.064 


4 


3.44 


.200 


1.88 


.044 


5 


2.51 


.120 


1.60 


.080 


5 


4.30 


.250 


2.34 


.055 


6 


3 02 


.144 


1.93 


.096 


6 


5.16 


.300 


2,81 


.066 


7 


3.52 


.168 


2.25 


.112 


7 


6.02 


.350 


3.28 


.077 


8 


4 02 


.192 


2.57 


.128 


8 


6.88 


.400 


3.75 


.088 


9 


4.53 


.216 


2.89 


.144 


9 


7.74 


.450 


4.22 


.099 


10 


5.03 


.240 


3 21 


.160 


10 


8.60 


.500 


4.69 


.110 




Timothy 




Red Top 


1 


.87 


.028 


.43 


.014 


1 


.91 


.048 


.47 


.010 


2 


1.74 


.056 


.87 


.028 


2 


1.82 


.096 


.94 


.020 


3 


2.60 


.084 


1.30 


.042 


3 


2.73 


.144 


1.41 


.030 


4 


3.47 


.112 


1.74 


.056 


4 


3.64 


.192 


1.88 


.040 


6 


4.34 


.140 


2.17 


.070 


5 


4., 55 


.240 


2.34 


.050 


6 


5.21 


.168 


2.60 


.084 


,6 


5.47 


.288 


2.81 


.060 


7 


6.08 


.196 


3.04 


.098 


7 


6.38 


.336 


3.28 


.070 


8 


6.94 


.224 


3.47 


.112 


8 


7.29 


.384 


3.75 


.080 


9 


7.81 


.252 


3.91 


.126 


9 


8.20 


.432 


4.22 


.090 


10 


8.68 


.280 


4.34 


.140 


10 


9.11 


.480 


4.69 


.100 




Prairie (Upland) 




Prairie (Mixed) 


1 


.87 


.03 


.42 


.014 


1 


.84 . 


.029 


.41 


.012 


2 


1.75 


.06 


.84 


.028 


2 


1.62 


.058 


.83 


.024 


3 


2.62 


09 


1.25 


.042 


3 


2.52 


.087 


1.24 


.036 


4 


3.50 


12 


1.67 


.056 


4 


3.36 


.116 


1.66 


.048 


5 


4.37 


15 


2. 09 


.070 


5 


4.20 


.145 


2.07 


.060 


6 


5.25 


•18 


2.51 


.084 


6 


5.05 


.174 


2.49 


.072 


7 


6.12 


.21 


2.93 


.098 


7 


5.89 


.203 


2.90 


.084 


8 


7.00 


.24 


3.34 


.112 


8 


6.73 


.232 


3.32 


.096 


9 1 


7.87 


.27 


3.76 


.126 


9 


7.57 


.261 


3.73 


.108 


10 


8.75 


.30 


4.18- 


.140 


10 


8.41 


.290 


4 15 


.120 
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TABLE III— Feeding ST-CFFB—Conlinucd 



Cured Roughage — Continued 



Prairie (Swale) 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 



1 

2 
3 
4 
5 
« 
7 
8 
9 
10 



Dry 

Matter 



6 04 
6.90 
7.77 
8-63 





Digeetiblo 


Pro. 

.026 


C-H. 


.42 


.052 


.84 


.078 


1 26 


.104 


1.68 


.130 


2,09 


.156 


2.51 


.182 


2.93 


.208 


3 35 


.234 


3-77 


.260 


4.19 



Oat 



6 02 



7.74 
8.60 



Cow Pea 



10 



1.79 

2.68 
3.58 
4.47 
5.37 
6 26 
7. 16 
8.05 
8.95 



White Clover 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



.90 
.81 
.71 
.61 

51 
.42 

32 
,22 



8.13 
9 03 



.115 
.230 
.345 
.460 
.575 
.690 
.80S 
.920 
1.035 
1.150 



.42 

.84 

1.27 

1.69 

2.11 



4.22 



Fat 

1)'n 
.022 
.033 
.044 
.055 
.066 
.077 
.088 
.099 
.110 



.047 


.37 


.094 


73 


.141 


1.10 


■ 188 


1.47 


.235 


1.83 


.282 


2.20 


.329 


2.57 


.376 


2.94 


.423 


3.30 


.470 


3.67 



.017 
.034 
.051 
.068 
.085 
.102 
.119 
.136 
.153 
.170 



.058 


.39 


.116 


.78 


.174 


1.80 


.232 ■ 


1.57 


.290 


1.96 


.348 


2.36 


.406 


2 75 


.464 


3.14 


.522 


3.54 


.580 


3.93 



.013 
.026 
.039 
.052 
.065 
.078 
.091 
.104 
.117 
.130 



.015 
.030 
.045 
.060 
.075 
.090 
.105 
.120 
.135 
.150 



1 

2 
3 

4 
5 
6 
7 
8 
9 
10 



10 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Barley 



Dry 

Matter 



.85 
1.70 
2.55 
3,40 
4.25 
5.10 
5.95 
6.80 
7.65 
8.50 





Digestible 


Pro. 


C-H. 


.057 


.44 


.114 


.87 


.171 


1.31 


,228 


1.74 


,285 


2.18 


,342 


2,62 


.399 


3,05 


.456 


3,49 


.513 


3-92 


.570 


4,36 



Pea 



Soy Bean 



1.76 



8.82 



Red Clover 



.85 


.071 


.38 


1.69 


.142 


.76 


2.54 


.213 


1.13 


3.39 


.284 


1.51 


4.23 


.355 


1.89 


5.08 


.426 


2.27 


5.93 


.497 


2.65 


6.78 


.568 


3 02 


7.62 


.639 


3.40 


8.47 


.710 


3.78 



.01 
.02 
.03 
.04 
,05 
06 
.07 
.08 
.09 
.10 



.90 


.080 


.41 


.80 


.160 


.82 


.71 


.240 


1.23 


,61 


.320 


1.64 


.51 


.400 


2.05 


.41 


.480 


2.47 


31 


.560 


2.88 


.22 


.640 


3.29 


.12 


.720 


3.70 


.02 


.800 


4 11 



.017 
.034 
.051 
.068 
.085 
.102 
.119 
.136 
.153 
.170 





106 


.41 




212 


.82 




318 


1.23 




424 


1.64 




530 


2.04 




636 


2.45 




742 


2.86 




848 


3.27 




954 


3.68 


1 


060 


4.09 



.012 
024 
.036 
.048 
.060 
.072 
.084 
.096 
.108 
.120 



.018 
.036 
.054 
.072 
.090 
.108 
.128 
.144 
.162 
.180 
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CuFED Roughage — Continued 







Akike Clover 


I 






AlTalfa 






Dry 


Dlseatiblfl 






Dry 


Digestible 




Lbs. 


Matter 






Lbs. 


Matter 








Pro. 


C-H. 


Fat 


Pro. 


C-H. 


Fat 


1 


.90 


.084 


.42 


.015 


1 


.94 


.117 


.41 


.01 


2 


1.81 


.168 


.85 


.030 


2 


1.87 


.234 


.82 


.02 


3 


2.71 


.252 


1.27 


.045 


3 


2.81 


.351 


1.23 


.03 


4 


3.61 


.336 


1.70 


.060 


4 


3.74 


.467 


1.64 


.04 


5 


4.51 


.420 


2.12 


.075 


5 


4.68 


.585 


2.04 


.05 


6 


5.42 


.504 


2.55 


.090 


6 


5.62 


.702 


2.45 


.06 


7 


6.32 


.588 


2.97 


.105 


7 


6.55 


.819 


2.86 


.07 


8 


7.22 


.672 


3.40 


.120 


8 


7.49 


.936 


3.27 


.08 


9 


8.13 


.756 


3.82 


.135 


9 


8.42 


1.053 


3.68 


.09 


10 


9.03 


.840 


4.25 


.150 


10 


9.36 


1.170 


4.09 


.10 




Wheat Straw 




Oat Straw 


1 


.90 


.008 


.35 


.004 


1 


.91 


.013 


.39 


.008 


2 


1.81 


.016 


.70 


.008 


2 


1.82 


.026 


.79 


.016 


3 


2.71 


.024 


1.06 


.012 


3 


2.72 


.039 


1.18 


.024 


4 


3.62 


.032 


1.41 


.016 


4 


3.63 


.052 


1.58 


.032 


S 


4.52 


.040 


1.76 


.020 


5 


4.54 


.065 


1.97 


.040 


6 


5.42 


.048 


2.11 


.024 


6 


5.45 


.078 


2.37 


.048 


7 


S 33 


.056 


2.46 


.028 


7 


6.36 


.091 


2.76 


.056 


8 


7.23 


.064 


2.82 


.032 


8 


7.26 


.104 


3.16 


.064 


9 


8.14 


,072 


3.17 


.036 


9 


8.17 


.117 


3.55 


.072 


10 


9.04 


.080 


3.52 


.040 


10 


9.08 


.130 


3.95 


.080 




Barley Straw 




Kaffir Forage 


1 


.86 


.009 


.40 


.006 


1 


.48 


.009 


.26 


.011 


2 


1.72 


.018 


.80 


.012 


2 


.96 


.019 


.52 


.022 


3 


2.57 


.027 


1.20 


.018 


3 


1.44 


.028 


.78 


.033 


4 


3.43 


.036 


1.60 


.024 


4 


1.92 


.038 


1.04 


.044 


6 


4.29 


.045 


2.00 


.030 


5 


2.39 


.047 


1.29 


,055 


6 


5.15 


.054 


2.41 


.038 


6 


2.87 


.057 


1.55 


.068 


7 


6.01 


.063 


2.81 


.042 


7 


3.35 


.066 


1.81 


.077 


8 


6.86 


.072 


3.21 


.048 


8 


3.83 


.076 


2.07 


.088 


9 


7.72 


.081 


3.61 


.054 


9 


4.31 


.085 


2.33 


.099 


10 


8.58 


.090 


4.01 


.060 


10 


4.79 


.095 


2.59 


.110 




Oat and Pea Hay 







at and Vetch H 


»y 


1 


.89 


.076' 


.41 


.015 


1 


.85 


.083 


.36 


.013 


2 


1.79 


.152 


.83 


.030 


2 


1.70 


.166 


.72 


.029 


3 


2.68 


.228 


1.24 


.045 


3 


2.55 


,249 


1.07 


.039 


4 


3.58 


.304 


1.66 


.060 


4 


3.40 


.332 


1.43 


.052 


6 


4.47 


.380 


2.07 


.075 


5 


4.25 


.415 


1.79 


.065 


6 


5.37 


.456 


2.49 


.090 


6 


5.10 


.498 


2.15 


.078 


7 


6.26 


.532 


2.90 


.105 


7 


5.95 


.581 


2.51 


.091 


8 


7.16 


.608 


3.32 


.120 


8 


6.80 


.664 


2.86 


.104 


9 


8.05 


.684 


3.73 


.135 


9 


7.65 
8.60 


.747 


3.22 


.117 


10 


8.95 


760 


4.15 


.ISO 


10 


.830 


3.68 


.130 
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Silage 



Com Silage 


Sorghum Silage 




Dry 


Digestibl 


i 




Dry 


Digestibls 




Lbfl 








Lbo. 


Matter 










Pro. 


C-H. 


Fat 
.007 


Pro, 
.004 


C-.,, 


Fat 


1 


.26 


012 


.14 


1 


.24 


.13 


.002 


2 


.53 


025 


.28 


.014 


2 


.48 


.008 


.27 


.004 


3 


.79 


037 


.43 


.021 


3 


.72 


.012 


.40 


.006 


4 


1.06 


050 


.57 


.028 


4 


.96 


.016 


.54 


.008 


6 


1.32 


062 


.71 


.035 


5 


1.19 


.020 


.67 


.010 


6 


1.58 


075 


.85 


.042 


6 


1.43 


.024 


.81 


.012 


7 


1.85 


087 


.99 


.049 


7 


1.67 


.028 


.94 


.014 


8 


2.11 


100 


1.14 


.056 


8 


1.91 


.0.32 


1.08 


.016 


9 


2.38 


112 


1.28 


.063 


9 


2.15 


.036 


1,21 


.018 


10 


2.64 


125 


1.42 


.070 


10 


2.39 


.040 


1.35 


.020 




Clover Silage 




Al/alfa SUage 


1 


.28 


020 


.13 


.010 


1 


.27 


.030 


.08 


.019 


2 


.56 


040 


.27 


.020 


2 


.55 


.060 


.17 


.033 


3 


.84 


060 


.40 


.030 


3 


.82 


.090 


.25 


057 


4 


1.12 


080 


.54 


.040 


4 


1.10 


.120 


.34 


.076 


5 


1.40 


100 


.67 


.050 


5 


1.37 


.150 


.42 


.095 


6 


1.68 


120 


.81 


.060 


6 


1.65 


.180 


.51 


.114 


7 


1.96 


140 


.94 


.070 


7 


1.92 


.210 


.59 


.133 


8 


2.24 


160 


1.08 


.080 


8 


2.20 


.240 


.68 


.152 


9 


2.52 


180 


1.21 


.090 


9 


2.47 


.270 


.76 


.171 


10 


2.80 


200 


1.35 


.100 


10 


2.75 


.300 


.85 


.190 




Cow Pea Silage 




Soy Bean Silage 


1 


.21 


015 


.09 


.009 


1 


.26 


.027 


.09 


.013 


2 


.41 


030 


.17 


.018 


2 


.52 


.054 


.17 


.020 


3 


.62 


045 


.26 


.027 


3 


.77 


.081 


.26 


.039 


4 


.83 


060 


.34 


.036 


4 


1.03 


.108 


.35 


.052 


6 


1.03 


075 


.43 


.045 


5 


1.29 


.135 


.43 


.065 


6 


1.24 


090 


.52 


.054 


6 


1.55 


.162 


.52 


.078 


7 


1.45 


105 


.60 


.063 


7 


1.81 


.189 


.61 


.091 


8 


1.66 


120 


.69 


.072 


8 


2.06 


.216 


.70 


.104 


9 


1.86 


135 


.77 


.081 


9 


2.32 


,243 


.78 


.117 


10 


2.07 


160 


.86 


.090 


10 


2 58 


.270 


.87 


.130 




Pea Cannery Refuse 




Co 


m Cannery Ref 


use 


1 


.23 


021 


.13 


.008 


1 


.21 


.003 


.12 


.006 


2 


.46 


042 


.26 


.016 


2 


.42 


.006 


.24 


.012 


3 


.70 


063 


.39 


.024 


3 


.63 


.009 


.36 


.018 


4 


.93 


084 


.52 


.032 


4 


.84 


.012 


.48 


.024 


6 


1.16 


105 


.65 


.040 


5 


1.05 


.015 


.59 


.030 


6 


1.39 


126 


.79 


.048 


6 


1.26 


.018 


.71 


.036 


7 


1.62 


147 


.92 


.056 


7 


1.47 


.021 


,83 


.042 


8 


1.86 


168 


1.05 


.064 


8 


1.68 


.024 


.95 


.048 


9 


2.09 


189 


1.18 


.072 


9 


1,89 


.027 


1.07 


.054 


10 


2.32 


210 


1.31 


.080 


10 


2,10 


.030 


1.19 


.060 



APP] 

Table IV. — Eslimaling the Amounl of Milk and Butler Fat Produced by a Cow 

Who Have Not Time to 
Compiled B"i 



A cow 


Will 






AND 


VVILI 


MAKE THE AMOUNT OF BUTTER 


giving 


give 




this 


this 


I 






1 




















amount 


amount 


Is 


Is 


Is 


Is 


la 


Is 


Is 


Is 


Is 


Is 


Is 


Is 


I 


of milk 


of milk 


2.8 


2.9 


3.0 


3.1 


3.2 


3.3 


3.4 


3.5 


3.6 


3.7 


3.8 


3.9 


4 


at a 


per 
week 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


P< 


milking 


cent 
Lbs. 


cent 
Lbs. 


cent 


cent 


cent 


cent 


cent 


cent 
Lbs. 


cent 


cent 

Lbs. 
1.04 


cent 

Lbs. 
1.06 


cent 


ce 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


LI 


2 


28 


.78 


.81 


.84 


.87 


.90 


.92 


.95 


.98 


1.01 


1.09 


1 


i 


42 


1.17 


1.22 


1.26 


1.30 


1.34 


1.39 


1.43 


1.47 


1.511 1.55 


1.60 


1.64 


1 


4 


56 


1.56 


1.62 


1.68 


1.74 


1.79 


1.85 


1.90 


1.96 


2.02 


2.07 


2.13 


2.18 


2 


5 


70 


1.96 


2.03 


2.10 


2.17 


2.24 


2.31 


2.38 


2.45 


2.52 


2.59 


2.66 


2.73 


2 


6 


84 


2.35 


2.44 


2.52 


2.60 


2.69 


2.77 


2.86 


2.94 


3.02 


3.11 


3.19 


3.28 


3 


7 


98 


2.74 


2.84 


2.94 


3.03 


3.14 


3.23 


3.33 


3.43 


3.531 3.63 


3.72 


3.82 


3 


8 


112 


3.13 


3.25 


3.36 


3.47 


3.58 


3.70 


3.81 


3.92 


4.03 4.14 


4.26 


4.37 


4 


9 


126 


3.52 


3.65 


3.78 


3.91 


4.03 


4.16 


4.28 


4.41 


4.54 4.66 


4.79 


4.91 


5 


10 


140 


3.92 


4.06 


4.20 


4.34 


4.48 


4.62 


4.76 


4.90 


5.041 5.18 


5.32 


5.46 


5 


11 


154 


4.31 


4.47 


4.62 


4.77 


4.93 


5.08 


5.24 


5.39 


5.54; 5.70 


5.85 


6.01 


6 


12 


168 


4.70 


4.87 


5.04 


5.21 


5.38 


5.54 


5.71 


5.88 


6.05j 6.22 


6.38 


6.55 


6 


13 


182 


5.10 


5.28 


5.46 


5.64 


5.82 


6.01 


6.19 


6.37 


6.55! 6.73 


6.92 


7.10 


7 


14 


196 


5.48 


5.68 


5.88 


6.08 


6.27 


6.47 


6.66 


6.86 


7.06: 7.25 


7.45 


7.64 


7 


15 


210 


5.88 


6.09 


6.30 


6.51 


6.72 


6.93 


7.14 


7.35 


7.56 7.77 


7.98 


8.19 


8 


16 


224 


6.27 


6.50 


6.72 


6.94 


7.17 


7.39 


7.62 


7.84 


8.01: 8.29 


8.51 


8.74 


8 


17 


238 


6.66 


6.90 


7.14 


7.38 


7.62 


7.85 


8.09 


8.33 


8.57 8.81 


9.04 


9.28 


9 


IS 


252 


7.05 


7.31 


7.56 


7.81 


8.00 


8.32 


8.57 


8.82 


9.07 9.32 


9.58 


9.83 


10 


19 


266 


7.45 


7.71 


7.98 


8.25 


8.51 


8.78 


9.04 


9.31 


9.58 9.84 


10.11 


10.37 


10 


20 


280 


7.84 


8.12 


8.40 


8.68 


8.96 


9.24 


9.52 


9.80 


10.08 10.36 


10.64 


10.92 


11 


21 


294 


8.23 


8.53 


8.82 


9.11 


9.41 


9.70 


10.00 


10.29 


10.58:10.88 


11.17 


11.47 


11 


22 


308 


8.62 


8.93 


9.24 


9.55 


9.86 


10.16 


10.47 


10.78 


11.09 11.40 


11.70 


12.01 


12 


23 


322 


9.02 


9.34 


, 9.66 


9.98 


10.30 


10.63 


10.95 11.27 


11.59 11.91 


12.24 


12.56 


12 


24 


336 


9.41 


9.74 


10.08 


10.42 


10.75 


11.09 


11.42,11.76 


12.10 12.43 


12.77 


13.10 


13 


25 


350 


9.80 


10.15 


10.50 


10.85 


11.20 


11.. 55 


11.90 12.25 


12.60 12.95 


13.30 


13.65 


14 


26 


364 


10.19 


10.56 


10.92 


11.28 


11.65 


12.01 


12.38 12.74 


13.10 13.47 


13.83 


14.20 


14 


27 


378 


10.58 


10.96 


111. 34 


11.72 


12.10 


12.47 


12.85; 13.23 


13.61 '13.99 


14.36 


14.74 


15 


28 


392 


10.98 


11.37 


11.76 


12.15 


12.54 


12.94 


13.33113.72 


14.1i:i4.60 14.90 


15.29 


15 


29 


406 


11.37 


11.79 12.18 


12.59 


12.99 


13.40 


13.80 14.21 


14.62 15. 02 15. 43 


15 83 


16 


30 


420 


11.76 


12.18 


12.60 


13.02 


13.44 


13.86 


14.28 


14.70 


15.12 15.54 

1 


15.96 

1 


16.38,16 



Note in Explanation of Above Table — How to I 
The purpose of the above table is to enable an estimate to be made of 
intended for the farmer who weighs the milk obtained from each cow, but 
and easy to tmderstand, even though it contains many figures. If it is studied 
The first left-hand column shows the amount of milk wliich a cow m 
pounds at a milking, look dowTi the first column of figures until the numbei 
figures is the amount of milk which the cow will give in a week. The butter 
The numbers at the top of these columns designate the per cent of fat that 
fat designate the amount of butter fat the cow will give in a week. The amr 
the "amount of butter fat" column which are opposite the amount of milk f 
An example: Glance down the column given to Cow Xo. 1 on thr 
milking. If the average number of pounds of milk at a milking seems to be 
give about 140 pounds of milk in a week. Place this down as the total amo 
shows the per cent of fat which the cow's milk tests, and if it is 4 per cent, 
will measure the amount of butter fat made during the week — or 5.6 pound.= 
any given amount of milk and fcjr any per cent test shown on the table. 



NDIX 

in a Week When Her Average Milking and Test are Known, 
dd the Weekly Milk Sheet. 
A. J. McGuiRE 



It is for Those 



AT PER WEEK GIVEN IN THE COLUMNS BELOW WHEN HER TEST 





l3 


Is 


Is 


Is 


Is 


Is 


Is 


Is 


la 


Is 


Is 


Is 


Is 


Ls 


Is 


Is 




4.1 


4.2 


4.3 


4.4 


4.5 


4.6 


4.7 


4.8 


4,9 


5,0 


5.1 


6.2 


6.3 


6.4 


6,5 


6,6 




per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


per 


t 


cent 


cent 


cent 


cent 


cent 


cent 


cent 


cent 


cent 


cent 
Lbs, 


cent 


cent 


cent 


cent 


cent 


cent 


. 


Lbs. 
L15 


Lbs. 


Lbs. 


Lbs. 


Lbs. 
1.26 


Lbs. 


Lbs. 


Lbs. 


Lbs, 


Lbs. 


Lbs. 


Lbs. 

1,48 


Lbs. 


Lbs, 
1,54 


Lbs. 


2 


I.IS 


1.20 


1.23 


1.29 


1.32 


1.34 


1 37 


1,40 


1.43 


1 46 


1.51 


1 57 


S 


1.72 


1.76 


1.81 


1.85 


1.89 


1.93 


1.97 


2.02 


2 06 


2,10 


2 14 


2 18 


2.23 


2 27 


2 31 


2.35 


4 


2.30 


2.35 


2.41 


2.46 


2.52 


2.5S 


2.63 


2.69 


2,74 


2,80 


2.86 


2.91 


2.97 


3.02 


3,08 


3 14 





2.87 


2.94 


3.07 


3. OS 


3.15 


3.22 


3.29 


3.36 


3,43 


3,50 


3,57 


3 64 


3 71 


3.78 


3„S5 


3 92 


6 


3.44 


3.53 


3.61 


3.70 


3.78 


3.86 


3.95 


4.03 


4,12 


4,20 


4.28 


4.37 


4.45 


4.54 


4,62 


4 70 


2 


4.02 


4.12 


4.21 


4.31 


4.41 


4.51 


4.61 


4.70 


4,80 


4,90 


5.00 


6.10 


6.19 


5 29 


6 39 


5.49 


S 


4.oa 


4.70 


4.82 


4.93 


5.04 


5.15 


5.26 


5.38 


6,49 


6,60 


5.72 


6.82 


5.94 


6,06 


6,16 


6 27 


4 


b.lV 


5.29 


b.42 


5.54 


6.67 


5.80 


6.92 


6.05 


6,17 


6,30 


6.43 


6.66 


6.68 


6.80 


6,93 


7 06 





5.74 


5.8S 


6.02 


6.16 


6.30 


6.44 


0.58 


6.72 


6,S6 


7 00 


7,14 


7.28 


7.42 


7 56 


7 70 


7.84 


(i 


6.31 


6.47 


6.62 


6.78 


6.93 


7.08 


7 24 


7,39 


7.55 


7 70 


7 86 


8.01 


8.16 


8.32 


8,47 


8 62 


2 


6.89 


7.06 


7.22 


7.39 


7.56 


7.73 


7.90 


8.06 


8.23 


8,40 


8,67 


8 74 


8 90 


9 07 


9,24 


9 41 


8 


7.46 


7.64 


7.83 


X.dl 


8.19 


8,37 


8.55 


8,74 


8 92 


9 10 


9,28 


9 46 


9 65 


9 83 


10 01 


10.19 


4 


S.04 


8.23 


8.43 


S.62 


8.82 


9.02 


9.21 


9.41 


9.60 


9,80 


10,00 


10.19 


10.39 


10.58 


10 78 


10.98 





8.61 


S.82 


9.03 


9.24 


9,45 


9,66 


9,87 


in OS 


10 29 


10,50 


10,71 


10,92 


11,13 


11 34 


11,56 


11.76 


J6 


y.ib 


9.41 


9.63 


9.86 


10. OS 


10,30 


10.53 


10.75 


10.98 


11,20 


11,42 


1 1 ,65 


11,87 


12.10 


12 32 


12.54 


)2 


9.76 


10.00 


10.23 


10.47 


10.71 


10.95 


11.19 


11.42 


11.66 


11,90 


12,14 


12,38 


12,61 


12.84 


13 09 


13 33 


ih 


10.33 


10.58 


10.84 


1 1 .09 


11.34 


11 59 


11 84 


12.10 


12 35 


12 60 


12,85 


13,10 


13,36 


13.61 


13,86 


14.11 


)4 


10.91 


11.17 


11.44 


11.70 


11.97 


12.24 


12.50 


12.77 


13.03 


13,30 


13,67 


13,83 


14,10 


14.37 


14 63 


14.90 


U 


11.48 


11.76 


12.04 


12.32 


12.60 


12 SS 


13.16 


13.44 


13.72 


14,00 


14,28 


14,50 


14,84 


15.12 


15,40 


15 68 


"b 


12.05 


12.35 


12.64 


12.94 


13.23 


13.52 


13.82 


14.11 


14.41 


14.70 


14,99 


15,29 


15,58 


15.88 


16,17 


16.46 


12 


12.63 


12.94 


13.24 


13.55 


13. 86 


14,17 


14,48 


14,78 


15.09 


15.40 


15,71 


16,02 


1 6,32 


16.63 


16,94 


17.25 


ih 


13.2C 


13.52 


13.85 


14 17 


14.49 


14 81 


15.13 


15 46 


15.78 


16.10 


16,42 


16,74 


17,07 


17.39 


17,71 


18 03 


4 


13.78 


14.11 


14.45 


14. 7S 


15.12 


15.46 


15.79 


16,13 


16.46 


16.80 


17.14 


17.47 


17,81 


18.14 


18,48 


18.82 


JU 


14.36 


14.70 


15.05 


15 40 


15.75 


1610 


16.45 


16,80 


17.15 


17.50 


17.85 


18.20 


18.55 


18.90 


19,25 


19.60 


3b 


14.92 


15.29 


15.65 


16.02 


16.38 


16.74 


17.11 


17,47 


17.84 


18.20 


18.56 


18.93 


19,29 


19.66 


20,02 


20.38 


12 


15. 5C 


15.88 


16.25 


16.63 


17.01 


17,39 


17.77il8.14 


18.52 


18.9(1 


19. 2S 


19.66 


20,03 


20.41 


20,79 


21.17 


Db 


16.07 


16.46 


16. K6 


17.25 


17.64 


18 03 


18.42 18.82 


19.21 


19. 6(; 


19,99 


20.38 


20,78 


21,17 


21 ,66 


21 96 


« 


16.65 


17.05 


17.46 


17.86 


18.27 


18 68 


19.08 19.49 


19.89 


20.3(; 


20.71 


21.11 


21,52 


21,92 


22,33 


22.74 


SO 


17.22 


17.64 


18.06 


18.48 


18.90 


19.32 


19.74 


20,16 


20,68 


21.00 


21.42 


21.84 


22,26 


22 68 


23,10 


23.52 



3TIMATE Milk and Butter Fat Produced by a Cow. 

the amount of milk and butter fat which a cow will produce in a week. It is 

■ ho has not the time to add up the milk sheet. It is a table that is simple 

ive minutes, it can be understood easily. 

.y give at a milking. If you have a cow which gives about an average of ten 
"ten pounds" is reached" The number just opposite in the second column of 

fat the cow produces in one week is shown in the other columns of the table. 

he cow's milk may test. The numbers in the column below the per cent of 

int of butter fat given by any cow in one week is measured by the figures in 

ven at a milking — the first column. 

weekly milk sheet, and determine the average amount of milk given at a 

10 pounds, a comparison with the estimate table will indicate that she will 

nt of her week's milking. Then glance across the table to the column which 

be number in the 4 per cent column opposite the 10 pounds in the first column 
In a similar way, the amount of butter fat secured can be ascertained for 
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Roots 


\ND Tubers 














Carrot 




Potato 




Dry 


Digestible 






Dry 


Digestible 




Lbs. 


Matter 






Lbs, 


Matter 








Pro. 


C-H. 
.08 


Fot 


Pro. 


C-H. 


Fat 


1 


.11 


.008 


.002 


1 


.21 


.011 


.16 


.001 


2 


.23 


.016 


.16 


.004 


2 


.42 


.022 


.31 


.002 


3 


.34 


.024 


.23 


.006 


3 


.63 


.033 


.47 


.003 


4 


.46 


.032 


.31 


.008 


4 


.84 


.044 


.63 


.004 


5 


.57 


.040 


.39 


.010 


5 


1.04 


.055 


.78 


.005 


6 


.68 


.048 


.47 


.012 


6 


1.25 


.066 


.94 


.006 


7 


.80 


.056 


.55 


.014 


7 


1.46 


.077 


1.10 


.007 


8 


.91 


.064 


.62 


.016 


8 


1.67 


.088 


1.26 


.008 


9 


1.03 


.072 


.70 


.018 


9 


1.88 


.099 


1.41 


.009 


10 


1.14 


.080 


.80 


.020 


10 


2.09 


.110 


1.57 


.010 




Sugar Beet 




Common Beet 


1 


.13 


.013 


.10 


.001 


1 


.11 


.012 


.08 


.001 


2 


.27 


.026 


.20 


.002 


2 


.23 


.024 


.16 


.002 


3 


.40 


.039 


.29 


.003 


3 


.34 


.036 


.24 


.003 


4 


.54 


.052 


.39 


.004 


4 


46 


.048 


.32 


.004 


5 


• 67 


.065 


.49 


.005 


5 


.57 


.060 


.39 


.005 


6 


• 81 


.078 


.59 


.006 


6 


.69 


.072 


.47 


.006 


7 


.94 


.091 


.69 


.007 


7 


.80 


.084 


.55 


.007 


8 


1.08 


.104 


78 


.008 


8 


.92 


.096 


.63 


.008 


9 


1.21 


.117 


.88 


.009 


9 


1.03 


.108 


.71 


.009 


10 


1.35 


.130 


.98 


.010 


10 


1.15 


.120 


.79 


.010 




Mangel 




Rutabaga 


1 


.09 


.010 


.05 


.002 


1 


.11 


.010 


.08 


.002 


2 


.18 


.020 


.11 


.004 


2 


.23 


.020 




16 


.004 


3 


.27 


.030 


.16 


.006 


3 


.34 


.030 




24 


.006 


4 


.36 


.040 


.22 


.008 


4 


.46 


.040 




32 


.008 


5 


.45 


.050 


.27 


.010 


5 


.57 


.050 




40 


.010 


6 


.55 


.060 


.33 


.012 


6 


.68 


.060 




49 


.012 


7 


.64 


.070 


.38 


.014 


7 


.80 


.070 




57 


.014 


8 


.73 


.080 


.44 


.016 


8 


.91 


.080 




65 


.016 


9 


.82 


.090 


.49 


018 


9 


1.03 


.090 




73 


.018 


10 


.91 


.100 


.55 


.020 


10 


1.14 


.100 




81 


.020 




Flat Tumip 




Wet Beet Pulp 


1 


.10 


.009 


.06 


.001 


1\ 


.10 


.005 


.08 


.000 


2 


.20 


.018 


.13 


.002 


2 


.20 


.010 


.15 


.000 


3 


.30 


.027 


.19 


.003 


3 


.31 


.015 


.23 


.000 


4 


.40 


.036 


.26 


.004 


4 


.41 


.020 


.31 


.000 


5 


.49 


.045 


.32 


.005 


5 


.51 


.025 


.38 


.000 


6 


.59 


.054 


.38 


.006 


6 


.61 


.030 


.46 


.000 


7 


.69 


.063 


.45 


.007 


7 


.71 


.035 


.54 


.00(» 


8 


.79 


.072 


.51 


.008 


8 


.82 


.040 


.62 


.000 


9 


.89 


.081 


.58 


.009 


9 


.92 


.045 


.69 


.000 


10 


.99 


.090 


.64 


.010 


10 


1.02 


.050 


.77 


.000 
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CONCF.N 


-RATES— 


Grnutid 


Grains 


and By 


-Froducis 






Corn 




Barley 


Lbn, 


Dry 
Matter 


Digestible 


Lbs, 


Drj- 
Matter 


Digestible 




Pro. 


C-H, 


Fat 


Pro. 


C-H. 


Fat 


1 


.89 


.079 


.67 


.043 


1 


,89 


.084 


.65 


.016 


2 


1.78 


.158 


1,33 


.086 


2 


1,78 


.168 


1.31 


.032 


3 


2.67 


.237 


2,01 


.129 


3 


2,68 


.252 


1.96 


.048 


4 


3.56 


.316 


2,67 


.172 


4 


3,. 57 


.336 


2.61 


.064 


5 


4.45 


.395 


3,33 


,215 


5 


4.46 


.420 


3.26 


.080 


6 


5.35 


.474 


4,00 


,258 


6 


5 , 35 


.504 


3.92 


.096 


7 


6.24 


.553 


4,67 


.301 


7 


6,24 


.588 


4.57 


.112 


8 


7.13 


.632 


5,34 


.344 


8 


7,14 


.672 


5.22 


.128 


9 


8.02 


.711 


6.00 


.387 


9 


8,03 


.756 


5.88 


.144 


10 


8.91 


.790 


6.67 


,430 


10 


8,92 


.840 


6 . 53 


.160 




Oats 




Wheat 


1 


.90 


.107 


,50 


.038 


1 


,89 


.088 


.67 


.015 


2 


1.79 


.214 


1,01 


.076 


2 


1.79 


,176 


1 . 35 


.0.30 


3 


2.69 


.321 


1.51 


.114 


3 


2,68 


.264 


2.02 


,045 


4 


3.58 


.428 


2,01 


.152 


4 


3,58 


.352 


2.70 


,060 


6 


4.48 


.535 


2,51 


.190 


5 


4,47 


.440 


3.37 


,075 


6 


5.38 


.642 


3,19 


,228 


6 


5 37 


,.528 


4.05 


,090 


7 


6.27 


.749 


3,52 


.266 


7 


6.26 


,616 


4.72 


,105 


8 


7,17 


.856 


4,02 


.304 


8 


7.16 


,704 


5.40 


,120 


9 


8.06 


.963 


4,53 


.342 


9 


8.05 


.792 


6.07 


, 135 


10 


8 96 


1.070 


5.03 


.380 


10 


8.95 


,880 


6.75 


,1.50 




Wheat Bran 




Flour Wheat Middlings 


1 


.88 


.119 


.42 


,025 


1 


.90 


,17 


.54 


.041 


2 


1.76 


.238 


.84 


,0.50 


2 


1.80 


,34 


1.07 


,082 


3 


2 64 


.357 


1.26 


,075 


3 


2.70 


,51 


1.61 


,123 


4 


3.52 


.476 


1.68 


,100 


4 


3.60 


.68 


2.14 


,164 


6 


4.40 


.595 


2.10 


,125 


5 


4.50 


.84 


2.68 


,205 


6 


6.29 


.714 


2.52 


.1.50 


6 


5.40 


1,01 


3.22 


.246 


7 


6.17 


.833 


2.94 


,175 


7 


6.30 


1,18 


3 . 75 


.287 


8 


7.05 


.952 


3.36 


,200 


8 


7.20 


1 , 35 


4.29 


..328 


9 


7.93 


1,071 


3.78 


,225 


9 


8.40 


1,52 


4.82 


.369 


10 


8.81 


1.190 


4.20 


,2.50 


10 


9.00 


1,69 


5.36 


.410 




Wheat Shorts 


1 


Red Dog Flour 


1 


.89 


.130 


46 


045 


.90 


.162 


.57 


.034 


2 


1.78 


.260 


91 


,090 


2 


1.80 


.324 


1.14 


.068 


3 


2.66 


.390 


1 37 


,135 


3 


2.70 


.486 


1.71 


.102 


4 


3.55 


.520 


1.83 


.180 


4 


3.60 


.658 


2.28 


.136 


6 


4.44 


.650 


2 28 


,225 


5 


4.50 


.810 


2.85 


.170 


6 


5.33 


.780 


2.74 


,270 


6 


5.41 


.972 


3.42 


.204 


7 


6.22 


.910 


3.20 


,315 


7, 


6.31 


1.134 


3.99 


.238 


8 


7.10 


1,040 


3.66 


,360 


8 


7.21 


1.296 


4.56 


.272 


9 


7.99 


1.170 


4.11 


,405 


9 


8 11 


1.458 


5.13 


.306 


10 


8.88 


1.300 


4.57 


,450 


10 


9.01 


1.620 


5.70 


.340 
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Concentrates — Continued 



Enuner (Speltz) 


Com and Cob Meal 




Dry 


DigestibI 


e 




Dry 


IHgeBtible 




Lbs. 


MaUel 






Lbs. 


Matter 








Pro. 


C-H. 


Fat 


Pro. 
.044 


C-H. 


Fat 


1 


.92 


.10 


.70 


.02 


1 


.85 


.60 


.029 


2 


1.84 


.20 


1.41 


.04 


2 


1.70 


.088 


1.20 


.058 


3 


2.76 


.30 


2.11 


.06 


3 


2.55 


.132 


1.80 


.087 


4 


3.68 


.40 


2.81 


.08 


4 


3.40 


.176 


2.40 


.116 


5 


4.60 


.50 


3.51 


.10 


5 


4.24 


.220 


3.00 


.145 


6 


5.52 


.60 


4.22 


.12 


6 


5.09 


.264 


3.60 


.174 


7 


6.44 


.70 


4.92 


.14 


7 


5.94 


.308 


4.20 


.203 


8 


7.36 


.80 


5.62 


ao 


8 


6.79 


.352 


4.80 


.232 


9 


8.28 


.90 


6.33 


.18 


9 


7.64 


.396 


5.40 


.261 


10 


9.20 


1.00 


7.03 


.20 


10 


8.49 


.440 


6.00 


.290 




Kaffir Com 




Sorghum Seed 


1 


.90 


.052 


.44 


.014 


1 


.87 


.045 


.61 


.028 


2 


1.80 


.104 


.89 


.028 


2 


1.74 


.090 


1.22 


.056 


3 


2.70 


.156 


1.33 


.042 


3 


2.62 


.135 


1.83 


.084 


4 


3.60 


.208 


1.77 


.056 


4 


3.49 


.180 


2.44 


.112 


6 


4.50 


.260 


2.21 


.070 


5 


4.36 


.225 


3.05 


.140 


6 


5.41 


.312 


2.66 


.084 


6 


5.23 


.270 


3.67 


.168 


7 


6.31 


.364 


3.10 


.098 


7 


6.10 


.315 


4.28 


.196 


8 


7.21 


.416 


3.54 


.112 


8 


6.98 


.-360 


4.89 


.224 


9 


8.11 


.468 


3.99 


.126 


9 


7.85 


.405 


5.50 


.252 


10 


9.01 


.520 


4.43 


.140 


10 


8.72 


.450 


6,11 


.280 




Buckwheat Bran 




Buckwheat Middhnga 


1 


.92 


.059 


.34 


.02 


1 


.87 


.227 


.37 


.061 


2 


1.84 


.118 


.68 


.04 


2 


1.74 


.454 


.75 


.122 


3 


2.75 


.177 


1.02 


.06 


3 


2.62 


.681 


1.12 


.183 


4 


3.67 


.236 


1.36 


.08 


4 


3.49 


.908 


1.50 


.244 


5 


4.59 


.295 


1.70 


.10 


5 


4.36 


1.135 


1.87 


.305 


6 


5.51 


.354 


2.04 


.12 


6 


5.23 


1.362 


2.25 


.366 


7 


6.43 


.413 


2.34 


.14 


7 


6.10 


1.589 


2.62 


.427 


8 


7.34 


.472 


2.72 


.16 


8 


6.98 


1.816 


3.00 


.488 


9 


8.26 


.531 


3.06 


.18 


9 


7.85 


2.043 


3.37 


.549 


10 


9.18 


.590 


3.40 


.20 


10 


8.72 


2.270 


3.75 


.610 




Rye Bran 




Rye Middlings 


1 


.88 


.112 


.47 


.020 


1 


.88 


.110 


.53 


.026 


2 


1.77 


.224 


.94 


.036 


2 


1.76 


.220 


1.06 


.052 


3 


2.65 


.336 


1.40 


.054 


3 


2.65 


.330 


1.59 


.078 


4 


3.S4 


.448 


1.87 


.072 


4 


3.53 


.440 


2.12 


.104 


5 


4.42 


.560 


2.34 


.090 


5 


4.41 


.550 


2.64 


.130 
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CoNCENTRATES^Con/inufrf 



Millet 


Hominy Feed 


Lbs. 


Dry 

Matter 


Digestible 


Lbs. 


Dry 

Matter 


Digestible 




Pro. 

.071 
.142 
.213 

.284 
.355 


C-H. 


Fat 


Pro. 


C-H. 


Fat 


1 
2 
3 
4 
5 


.88 
1.76 
2.64 
3.52 
4.39 


.48 

.97 

1.45 

1.94 

2.42 


.025 
.050 
.075 
.100 
.125 


1 
2 
3 
4 
5 


,90 
1.81 
2.71 
3.62 
4.52 


.068 
.136 
.204 
.272 
.340 


.60 
1.21 
1.81 

2.42 
3.02 


.074 
.148 
.222 
.296 
.370 




Com OU Meal' 


Bean Meal 


1 

2 
3 
4 
5 


.91 
1.83 
2.74 
3.66 
4.57 


.158 
.316 
.474 
.632 
.790 


.39 

.78 

1.16 

1.55 

1.94 


.108 
.216 
.324 
.432 
.540 


1 
2 
3 
4 
5 


.89 
1.78 
2.67 
3.56 
4.45 


.202 
.404 
.606 
.808 
1.010 


.42 

.85 

1.27 

1.69 

2.11 


.013 
.026 
.039 
.052 
.065 




Cow Pea Meal 




Soy Bean Meal 


1 
2 
3 
4 
5 


.85 
1.71 
2.56 
3.42 
4.27 


.168 
.336 
.504 
.672 
.840 


.55 
1.10 
1.65 
2.20 
2.74 


.011 

.022 
.033 
.044 
.055 


1 
2 
3 

4 
5 


.88 
1.77 
2.65 
3.53 
4.41 


.291 

.582 

.873 

1.164 

1.455 


.23 
.47 
.70 
.93 
1.16 


.146 
.292 
.438 
.584 
.730 




Gluten Feed 




Gluten Meal 


1 
2 
3 
4 
5 


.91 
1.82 
2.72 
3.63 
4.54 


.213 
.426 
.639 
.852 
1.065 


.53 
1.06 
1.58 
2.11 
2.64 


.029 
.058 
.087 
.116 
.145 


1 
2 
3 
4 
5 


.90 
1.81 
2.71 
3.62 
4.52 


.297 

.594 

.891 

1.188 

1.485 


.42 

.85 

1.27 

1.70 

2.12 


.061 
.122 
.183 
.244 
.305 




Linseed Meal 




Cotton-seed Meal 


1 
2 
3 
4 
5 


.90 
1.80 
2.71 
3.61 
4.51 


.302 

.604 

.906 

1.208 

1.510 


.32 

.64 

.96 

1.28 

1.60 


.069 
.138 
.207 
.276 
.345 


1 
2 
3 
4 
5 


.93 
1.86 
2.79 
3.72 
4.65 


.376 

.752 

1.128 

1.504 

1.880 


.21 
.43 
.64 
.86 
1.07 


.096 
.192 
.288 
.384 
.480 




Flax Seed 


Tankage 


1 
2 
3 
4 
5 


.91 
1.82 
2.72 
3.63 
4.54 


.208 
.412 
.618 
.824 
1.030 


.17 
.34 
.51 

.68 
.85 


.290 

.580 

.870 

1.160 

1.450 


1 
2 
3 

4 

5 '< 


.930 
1.860 
2.790 
3.720 
4.650 


.501 
1.002 
1.503 
2.004 
2.505 


.00 
.00 
.00 
.00 
.00 


.116 
.232 
.348 
.464 
.580 
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Madam Coh4suMER: 

Are you doing your part? 

In case of trouble with the hilk, locate the fault 
near home if possible. that you may more surely 

AND QUICKLY REMEDY IT 



Protect the milk when received. 



I BOARDS 
3-PLANER 
SHAVINGS 
SAWDUST OR 
EXCELSIOR 



The MILK UPON DELIVERY TO BE SET INTO THIS FIRE-LESS 
COOKER LIKE BOX . It WILL RETARD WARMING IN SUMMER 

AND FREEZING IN WINTER. 



II. Cool the milk to 50° or below. 

1. Set BOTTLE INTO PAIL. 

2. Add a chunk of ice . 

3. Fill the pail with water. 

4. Set PAIL AND ALL INTO THE 
ICE CHEST. 

5...M1LK CARED FOR THUS WILL 
KEEP SWEET TWICE AS LONG 
AS IT WILL IF MERELY SET 
INTO THE REFRIGERATOR. 





WATER 



The DAIRYMAN IS REQUIRED 
BY LAW TO COOL THE MILK 
FOR YOU, Do AS MUCH FOR 
YOURSELF I 



b^i^L^ii^:::. 



RETURN BOTTLES CLEAN. 
,, I . Wash bottles before the milk dries 

UNCLEAN Q^ ^g„ 

2. DoNT use milk bottles in sick ROOM. 

3. dont put gasoline etc. in bottles. 

4. Return bottles promptly and clean. 

5. Help your dairyman protect your 

family. 
By your bottles your neighbors know you. 

_^^__._ UNIV. of MINN. J 




Fig. I.3.3. — Chart used in milk campaigna. 
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Abortion, 194 

Abuiidaiu'e of feod, value of, 220 

Aoid, sulphurif, 327 

care of, 328 

errors to avoid, 328 

kind, 327 

strength, 327 

strength in perceuta^^e, 331 
Aiid test for cream, 363 
Acres required per cow, 105 
Actino-mycosis, 20!) 
Adulteration of milk, 381) 
Advanced registry. Do 

Ayrshire, Ho 

Brown SavIss, 112 

Dutch Belted, 130 

French-Canadian, 125 

Guernsey, 09 

Holsteiii-Friesian, 55 

Jersey, 85 

Red Polls, 101 

Shorthorn, 120 
Appendix, 417 
Ayrshire, 00 

Babcock test, 303 
Balanced farming, 19 
Balanced rations, 230 
Barn plans, 179 

Body growth effected by food, 407 
Breeding table, 155 
Breeding associations, 143 
milk records for, 147 
selection of cow, 144 
three day records, 145 
Breeds of cattle, the, 43 
Ayrshires, 90 

adaptations, 96 
advanced registry, 95 
body characteristics, 91 
dairy characteristics, 94 
home conditions, 91 
importation to America, 91 
origin, 90 
score card, 96 
Brown Swiss, 108 
adaptations, 114 
advanced registry, 112 
body characteristics, 109 



Breeds of cattle. Brown Swiss, dairy 
characteristics, 112 
home conditions, 108 
importation to America, 

110 
origin, 108 

registry of production, 112 
score card, 1 14 

Dutch Belled, 127 

advanced registry, 130 
body characteristics, 128 
dairy characteristics, 130 
importation to America, 127 
origin, 127 
records, 130 

French-Canadian, 123 

advanced registry, 124 
body characteristics, 123 
dairy characteristics, 124 
origin, 123 
record of performance, 125 

Guernsey, 62 

adaptations, 6!) 
advanced registry, 69 
body characteristics, 67 
dairjr characteristics, 68 
home conditions, 64 
introduction to America, 65 
origin, 62 
score card, 71 

Holstein-Friesian, 46 
adaptations, 51 
advanced registry, 55 
beef characteristics, 50 
body characteristics, 47 
breed's future, the, 57 
dairy characteristics, 48 
foreign distriliution, 51 
home conditions, 46 
introduction to America, 50 
score card, 58 

Jersey, 74 

adaptations, S3 
advanced registry, 85 
American rs. Island type, 

80 
beef characteristics, 82 
body characteristics, 77 
constitution, 82 
dairy characteristics, 78 

431 



4.32 



INDEX 



Jirccds of ciittlp, Jor.-ey, huiiie euii- 
ditioiis, 74 
imijrovemeiit from «ithin, 

7") 
impro\emeiits iipeilwl, s:'. 
introduction to Ameriia, 7!J 
Inland type, SIJ 
ori;;in, 74 

plan of registration, 7ti 
ref;ister of merit. Ho 
score card, 86 
Kcd Polls, J 00 

advanced refjistry, 101 
Viody characteristics, 100 
dairy characteristic-, lnl 
liome c'onditions, II lO 
introdi'ction to Aiiicric-a. 

] 00 
official milk records. lo:i 
origin, 100 
score card, 103 
.Shorthorn, 117 

advanced registry. 120 
body characteristic-, ll!s 
dairy characteristic-. ILS 
importation to America. 

118 
origin, 117 

record of merit li>t, 12(J 
Breed?, origin of, 27 
a cross, 20 
a grade, 29 
common stock, 20 
elements of dairy type, 31 
piresent day breeds, 28 
pure breeds, value of, 28 
Brown Su-iss, the, 108 
Butter, commercial grades of, .■l,';^ 
Butter making, see Dairy butter 
making, 346 

Calves, dairy, raising, 248 
age to lireed. 262 
age to separate, 261 
blood meal, 2-58 
bone meal, 2")0 
bull dairy development. 263 
calf meals, 2.56 
calf scours, 217, 2.")7 
calves fuckling, 260 
cost of rai-ing, 263 
dehorning with caustic, 260 
eggs for calves, 2.58 
fall ts. spring-, 249 
feeding, 2."i0 
general rule for feeding, 250 



Calves, grain for calves, 253 

hay fcjr calves, 254 

importance of raising, 249 

inliuciice of early feeding, 261 

nature's way, 248 

order of feeding, 255 

pasture for, 255, 263 

raising calves without milk, 255 

remo\ing from mother, 250 

rest, 259 

scours, calf, 217, 257 

skim milk, 2.53 

sucking, 260 

veal calves, 248 

water for, 259 

Achey for, 257 

white scours, 217, 257 
• a Iving time, 225 
Care of cream on the faiin, 340 

cleanliness, value of, 340 

crearn ripening, 342 

delivery, 341 
I attic, early u^-e, 23 

evolution, 25 
' cntrifuge, the. 32.5 

care of, 320 

speed of, 326 

temperature of, 326 
Certified milk, production of, 278 

standards for, 278 
Change of routine, 175 
Chapped teats, 215 
Cheese, 367 

cottage, 372 

farm dairv, 367 
Child labor, 16 
( larified milk, 393 
Clean milk pjroduction, 267 

barn, the, 269 

certified milk, 267 

cooling, 272 

flies, 270 

milkers, the, 267 

pails, the, 268 

shipping, 27.'! 

stools, the, 268 

strainers, the, 269 

water, 272 
Common ailments, 189 

actino-mycosis, 209 
distribution, 209 
location. 210 
treatment, 210 

bloating, 21.5 
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Common ailments, bloating, causes, 

symptoms, 21(i 

treatment, 210 
chapped teats, 215 
cow pox, 213 
ergotism, 207 
foot and mouth disease, 204 

causes of, 205 

diagnosis, 20(1 

prevention of, 20S 

symptoms, 205 
foot rot, 20S 
garget, 21:3 
infectious abortion, 194 

cause of, 1!I4 

nurnner of dissemination, 
195 

mode of infection, 196 

prevention and treatment, 
198 

symptoms, 190 
inflammation of udder ( nram- 
mitis), 211 

symptoms, 211 

treatment, 212 
lumpy jaw, 209 
milk fever, 200 

cause of, 200 

prevention of, 203 

symptoms of, 200 

treatment for, 203 
ring worm, 220 
scours, white, 217, 257 

cause of, 217 

prevention, IS!) 
teats, chapped, 215 
tuberculosis, 189 

bacilli found in milk, 189 

cause of, 189 

commiiiiicable to men, 189 

method of distribution, 192 

nature of, 189 

symptoms, 190 

tuberculin test for, 192 
warts, 215 
Community breeding, 141 
advanages, 143 
associations, 143 
disadvantages, 144 
Composition of feeds, 417 

of food and effect on body, 408 
of milk and its products, 414 

solids, 406, 407 



Condensed milk, 409 
Cost of dairy foods, 409, 410 
Cottage cheese, 372 
Cow as a fo(jd producer, the, 3 
Cow vs. steer in food production, 4 
Cream, care and ripening, 340 
grading, 341 
ripening, 342 
Cream separation, 332 

variation in cream test, 333 
variation in skim milk test, 334 
weight of creani per gallon, 339 
Cream separators, 332 
centrifugal, 332 
efUciency in skimming, 333 
speed effect on fat loss, 333 

Dairy barn, features uf. 179 

cork bricks, 179 

creosote blocks, ISO 

dimensions of stalls, 187 

facing of cows. ISl, 182 

Uoor material, 179 

hay storage, 179 

light, 180 

manger, 188 

ventilation, 182 
Dairy biitter making, 340 

acid test, 363 

butter, composition of, 357 

butter, market classes of, 35S 

butter, overrun, 350 

causes of difficult churning, 350 

churn, the, 347 

collection of creani, 340 

coloring, 348 

composition of butt'^r, 357 

fat test, 303 

making, the, 348 

market classes of butter, 35S 

moisture test, 305 

salt test, 305 

selling, 355 

tests in creameries, 303 
Dairy herd management, 153 

acres required per cow, 105 

breeding, 102 

care after calving, 100 

change of routine, 175 

cow's bed, 170 

dehorning, 170 

dog, the, 170 

drought effect on milk, 164 

drying off cow, 158 

first IS. last milk, 168 
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102 
1, 164 

L', Ifili 



Dairy lif-rd, firf.t year's record, 
Hie-, proteetin^i ayairi>t, llili 
t'liud effect on test of milk, 
fountain, private driiil<iii;^, 
frestation )jeriod. 1-^4 
;,'ettiiig nio>t fi'oni cu«'.^, 177 
giviiij,' tlie cow a re^t, l'i7 
hard milkers, 172 
kicking cows, 171 
large f.s. small pa-^tnre, 104 
leaking teats, 172 
light, 180 

manure an index to feeding, 
milk fever, 101 
niilking Ijefore calving 
niilkii>g machine, 10!) 
milking methods, 107 
muslin curtain, 180 
naming the cows, 172 
number times to milk, 
pasture, large vs. smal 
pasture, supplementin 
period of greatest yield, 102 
preparing for record, 158 
private drinking fountain, 
protecting against flie:-, 100 
putting onto fall basin, 1.57 
routine, change of. n.") 
salt requirement, 174 
short pasture, lO-'i 
sucking cows, 171 
temperature, 180 
time to freshen, 154 
turning onto jja-turn, 

104 ' 
ventilation, 182 
watering, 17.3 

Dairying, the why of, .3 

Dairy score card, 275 

Dairy testing associations 
number of, 150 
result of, 140 

Dairy tj-pe, elements of, :il 
capacity for food, .31 
constitution, .34 
dairy temperament, 33 
femininity, 30 
food, capacity for, 31 
mammary development 
temperament, dairy, 3.3 
triple wedge, 36 
type essential to ei-nnorjiy. 4 

Dehorning calve-, 260 
cows, 170 

Difficult churning in winter, 350 



159 



effect of. 



148 



30 



Drought effect on milk, 164 
Dry milk, 40!l 
Drying off the cow, 158 
iJutcdi Belted, the, 127 

ICarly u>e of cattle, 2-3 
Energy in milk, 404 
Evaporated niilks, 409 

Farm dairying, 291 
Farm milk house, 29.3 

construction, 299 

ice house, 300 

location, 298 

requirements, 293 
Fat globules, size, 388 
Fat yield, estimated, 42f> 
F'eeding in winter, :-ee Winter tc'd- 

jng, 225 
Feeding standard, 2.32 
Fertilizing \alue of plants, 8 
Flies, protecting again-t, 106 
Food values of milk, 401 
I'oot and mouth disease, 204 
foundation stock, 138 
French-Canadian, the, 123 



239 



Garget, 213 

General rule for feedin 

Gestation table, 155 

Glansware, cleaning, 329 
te.^ting, 415 

float-, milch, 131 
breeds, 133 

dairy type in g'oats, 1 
goats, maligned, the 1 
milk composition, 136 
rnilk records, 134 

Gouda cheese, 307 

Guernsey, the, 62 



Haecker's feeding standard, 232 
Herd management, see Dairy herd 

management, 153 
High-priced land-, 19 
Hontein-Friesian, the, 46 
Homogenized milk, 397 
Human food production, 3 

Ice cream, .375 
Ice house, 300 
Income, direct. 17 

indirect, 17 

regular, 10 
Infant-, mill: for. 406 
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Jersey, the, 74 

Lactometer, the, 389, 390 
Lumpy jaw, 209 

Maintainance ration, 2:341 
Manajiement of the herd, 153 
Manure, 10-13 

amount produced, 10 
composition of, 11 
value of, 10 
value of per ton, 12 
value of per year, 13 
Market milk, 383 

adulteration, 389 
certified milk, 390 

standards for, 278 
clarifying milk, 393 
classes of market milk, 393 
factors influencing quality of, 

384 
homof;enized milk, 397 
milk for infants, 406 
New York grades, 274 
pasturized milk, 395 
sanitary milk, 396 
score card for dairies, 275 
score card for milk, 386 
standardized milk, 394 
Marketing butter, 355 
Methods of selling milk, 399 
Milk and cream testing, 303 
buttermilk, testing, 324 
calculating the fat, 312 
cheese, testing, 325 
composite samples, 317 
efjuipment and cost, 303 
making the test, 305 
operation, 305 
preservatives, 315 
reading the test, 
cream, 321 
milk, 311 
sampling, 305, 314, 316 
skim milk testing, 323 
sour milk testing, 316 
test, true average, 321 
testing cream, 317 
testing frozen milk, 316 
testing whey, 324 
weighing cream, 317 
whey test, 324 
Milk, composition of, 231, 339, 403, 
406, 407 



Milk, adulteration of, 389 

city standards for milk, 416 

composition of milk and its 
products, 414 

cost compared, 408 

food composition ell'ect on body 

growth, 406 
Milk, food value of, 401 

government standards of pur- 
ity, 411 

methods of selling milk, 399 

milk for adults, 408 

milk for infants, 406 

total solids, 392 
Milk fever, 200 
Milk house, 293 
Milk score card, 386 
Milking machines, 169 
Minerals of milk, 403 
Moisture test, 365 

New York milk grades, 274 
Nutrients, net, required, 232 

Order of feeding calves, 255 

cows, 244 
Overrun in butter, 356 

Palatability, value of, 227 
Pasturized milk, 395 
Powdered milk, 409 
Proteins of feed, 228 
of milk, 404 

Records, feeding for, 241 
Records, see Advanced registry, 95 
Red polls, the, 100 
Regulation of labor, 18 
Ring-worm, 220 
Ripening cream, 342 
Rochester score card, 276 
Roots for cows, 243 

Salt requirement, 174 

Salt test, the, 365 

Sanitary milk, 396 

Sanitary milk pails, 269 

Score card for Ayrshire, the, 96 

Brown Swiss, the, 114 

dairies, 276 

Guernsey, the, 71 

Holstien-Friesian, the, 58 

Jersey, the, 87 

milk and cream, 386 

Red Polls, the, 103 
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Scours in calves, 217, 257 
Secretaries of breed associations, 45 
Selling market milk, methods, '.i'.i'J 
Selling milk, forms of, 359 
Separators, cream, )j32 
Short pasture, 165 
Shorthorn, the, 117 
Silo, the, 244 

advantages of, 244 
Silo, kinds, 245 
Sire, selection of, 139 
Skim milk for calves, 255 
Standardizing milk and cream, 336 
Standards for milk, cities, 416 

government, 411 
Starting a dairy herd, 138 

daily records, 145 

foundation stock, 138 

ideal pedigree, 141 

quality breeding, 141 

selection of dam, 144 

selection of sire, 139 
Succulence, 227 

Teeth, silage eflfect on, 247 

Test of milk affected by feeding, 

163 
Testing associations, 148 
Testing milk and cream, 303 
Tests in butter making, 363 
Tuberculosis, 189 
Turning to pasture, effect on milk, 

164 



Utilization of labor, 18 
of waste forage, 4 

\'ariations in cream tests, causes, 

333 
A'eal calves, 248 
Vitarnines, 228, 253, 405 

Warts on cows teats, 215 

Watering, 173 

Weed seeds in manure, 247 
in silo, 249 

Weight of cream per gallon, 339 

Whey for calves, 257 

Winter feeding, 225 

abundance of feed, value of, 226 
adjusting the ration, 231 
balance of nutrients, 228 
calving time, 215 
feeding standards, 232 
general rule, a, 239 
hea^-y yield, feefling, 240 
maintenance ration, 229 
order of feeding, 244 
palatability, 227 
ration for milk production, 230 
records, feeding for, 240 
silage effect on milk, 245 
silo, 244 

advantages, 244 
kinds, 245 
succulence in feed, 227 



